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This thesis reports the results of research conducted to establish a state-of-the-art 
database of shear-friction studies to be turned over to ACI Committee 445-0D as a living 
document, utilize a subset of the established database to examine the effectiveness of the 
ACI 318 Code (2014), PCI Design Handbook (2010), AASHTO LRFD Bridge Design 
Specification (2016) and CSA A23.3 Design of Concrete Structures Standard (2014) 
provisions to predict shear transfer strength, and examine the effective coefficient of 
friction (µe) approach allowed in the PCI Design Handbook (2010).The shear friction 
design concept is applicable in conditions where direct shear must be transferred across a 
structural concrete plane or interface, such as an existing crack or an interface between 
dissimilar materials or concretes cast at different times (cold joint condition).  
The results of the study suggest that the four design provisions examined in this 
thesis work have their respective strengths and weaknesses depending on the concrete 
type and interface condition. Overall, the AASHTO LRFD (2016) provision proved to 
establish a best-fit relationship with the test data for all concrete types and interface 
conditions. The ACI 318 Code (2014) and PCI Design Handbook (2010) Eq. 5-32a 
provisions tend to establish conservative (i.e., test values larger than calculated values) 
predictions for all concrete types and interface conditions. The test data illustrated a clear 
clamping stress threshold for which values of clamping stress above this threshold had no 
positive effect on the shear transfer strength. The examination of the µe approach in the 
PCI Design Handbook concluded that the provision produces unconservative (i.e., test 
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L  length of shear interface, in 
W  width of shear interface, in 
Acr   area of concrete shear interface, in
2 
θ  degree of inclination of shear interface, deg. 
f'c  28-day concrete compressive strength, lb/in
2 
da  maximum nominal aggregate diameter, in 
fct  tensile strength of concrete, measured by splitting tension test, lb/in
2 
α  degree of inclination of reinforcement bars relative to shear interface, deg. 
dw   diameter of shear reinforcement, in
2 
Aw  area of shear reinforcement across shear plane, in
2 
ρw  shear-friction reinforcement ratio, Avf/Acr  
fyw  yield stress of reinforcement, lb/in
2 
ρwfyw  clamping stress across shear interface, lb/in2 
Vtest  tested shear strength, lb 
vtest  tested shear strength, lb/in
2 
Vcalc  calculated shear strength, lb 
vcalc  calculated shear stress, lb/in
2 
Vn  nominal shear strength, lb  
vn  nominal shear stress, lb/in
2  
Vu   ultimate shear strength, lb  
vu  ultimate shear stress, lb/in




λ                modification factor reflecting the reduced mechanical properties of 
lightweight concrete, relative to normalweight concrete of the same 
compressive strength  
μ   coefficient of friction 
μe   effective coefficient of friction  
ACI   American Concrete Institute 
AASHTO  American Association of State Highway and Transportation Officials 
CSA  Canadian Standards Association  




1.1. PROBLEM STATEMENT 
The shear friction design concept is applicable in conditions where direct shear 
must be transferred across a structural concrete plane or interface, such as an existing 
crack or an interface between dissimilar materials or concretes cast at different times 
(cold joint condition). The shear friction analogy can be adapted to various interface 
conditions common in concrete construction (e.g., concrete placed monolithically, 
concrete against hardened concrete) to enable the designs of corbels, daps, bearings, etc. 
These types of connections have very little or no redundancy, which makes them a 
critical part of any structure.  
The shear friction concept has been studied extensively by others, especially for 
normalweight concrete of varying compressive strength with different reinforcement 
ratios and interface conditions.  It is important to note that the data used to develop the 
shear friction design provisions in the ACI 318 Building Code Requirements for 
Structural Concrete (2014), PCI Design Handbook (2010), AASHTO LRFD Bridge 
Design Specifications (2016), and CSA A23.3 Design of Concrete Structures (2014) are 
predominantly from experiments on normalweight concrete with a monolithic interface 
condition. However, direct shear transfer across a concrete plane or interface is a function 
of interface friction, which has been shown to be a function of the surface condition 
(roughness), concrete properties (strength), and concrete aggregate type (normalweight or 
lightweight) (Mattock et al. 1976; Hofbeck et al. 1969; Scott 2010). Recent studies on 
shear friction have focused on the use of high-strength concretes (Mattock 2001; Kahn 




Shaw 2013, Sneed et al. 2016), and non-monolithic (cold joint) interface conditions 
(Kahn and Mitchell 2002; Harries et al. 2012; Shaw and Sneed 2014, Sneed et al. 2016). 
These studies expand the range of test results that can be used to compare, validate, and 
improve existing shear friction design provisions. 
This thesis work evaluated the effectiveness of different design provisions for 
determining the shear transfer strength in concrete-to-concrete interfaces using a database 
of test results collected from the literature. The database developed in this thesis work 
also served as the starting point for ACI Subcommittee 445-0D, Shear and Torsion – 
Database (hereafter referred to as ACI 445-D), to establish a common database for use 
by the subcommittee and the research community at large. 
 
1.2. OBJECTIVES AND SCOPE 
The objective of this study was to determine the effectiveness of different design 
provisions in predicting the shear transfer strength of concrete-to-concrete interfaces. In 
order to achieve the overall objective, a comprehensive database was developed, in 
conjunction with a task group within ACI 445-D, of test data from the literature. 
Specific objectives of this thesis work were to: 
• Collect test data from the literature on shear transfer of concrete-to-
concrete interfaces. 
• Establish a shear friction database for use by the international research 
community. The database will be a living document that will be managed 




• Evaluate the current shear friction design provisions set forth by the ACI 
318 code (2014), PCI Design Handbook (2010), AASHTO LRFD Bridge 
Design Specifications (2016), and CSA A23.3 (2014) to determine their 
effectiveness in the prediction of shear transfer strength for concrete-to-
concrete connections. 
To accomplish the objectives set forth above, the scope of this thesis work 
consisted of the following tasks: 
• Conduct a comprehensive review of background information on direct 
shear transfer of concrete-to-concrete interfaces. 
• Collect test data from the literature on the shear transfer strength of 
concrete-to-concrete interfaces. 
• Establish the format of the database, including all necessary information 
and documentation required, in consultation with ACI 445-D and using 
the procedures established by the subcommittee for database development. 
The accuracy of the database entries is established by procedures used by 
ACI 445-D for all databases managed by the subcommittee. 
• Establish an up-to-date database that contains all relevant research 
conducted on shear friction of concrete-to-concrete interfaces. This 
database is referred to as the “collection database”. 
• Establish an “evaluation database”, which is a subset of the collection 
database, for use in the analysis conducted in this study. Since not all data 





• Develop a program code to collect information from the evaluation 
database and then compute the shear strength of each specimen according 
to the ACI 318 code (2014), PCI Design Handbook (2010), AASHTO 
LRFD Bridge Design Specification (2016), and CSA A23.3 (2014). 
• Utilize the evaluation database to evaluate the current design provisions in 
ACI 318-14 code, PCI Design Handbook (2010), AASHTO LRFD Bridge 
Design Specification (2016), and CSA A23.3 (2014) with respect to the 
overall accuracy of the calculated shear transfer strength. 
• Evaluate the limits on the maximum design shear strength for the different 
design provisions studied. 
• Evaluate the effectiveness of the different design provisions for 
determining the shear transfer strength for lightweight aggregate 
concretes.  
 
1.3. SUMMARY OF THESIS CONTENT 
The problem statement, objectives, and scope of this thesis research are described 
in Section 1. Background information on the shear friction mechanism and associated 
historical work is covered in Section 2. The database development procedure is 
summarized in Section 3. The analysis and evaluation of current shear transfer strength 
design provisions considered in this study are dictated in Section 4. Section 5 includes a 
summary of this thesis work, conclusions, and recommendations for future work. 
Appendix A contains the collection database, Appendix B contains the evaluation 





The shear friction design concept is applicable in conditions where direct shear 
must be transferred across a structural concrete plane or interface, such as an existing 
crack or an interface between dissimilar materials or concretes cast at different times 
(cold joint condition). The shear friction analogy can be adapted to various interface 
conditions common in concrete construction (e.g., concrete placed monolithically, 
concrete against hardened concrete) to enable the designs of corbels, daps, bearings, etc. 
These types of connections have very little or no redundancy, which makes them a 
critical part of any structure. 
This section provides background information on the shear transfer mechanism, 
previous research conducted on direct shear transfer, and a summary of the design 
provisions considered in this study. The background information for the shear transfer 
mechanism and previous research is considered in Section 2.1. The summary of the 
design provisions is discussed in Section 2.2. 
 
2.1. INTERFACE SHEAR TRANSFER 
Direct shear across a plane of concretes that can slip relative to one another is 
transferred by three mechanisms: friction, cohesion, and dowel action. Frictional forces 
resist the relative displacement (slippage) of the concretes on either side of the interface. 
In order for frictional forces to occur, a force normal to the interface must present. In the 
classical shear friction theory, friction occurs as the result of dilation of the interfacial 
crack, which is resisted by forces in the reinforcement crossing the interface and the 




of the aggregates. Dowel action prevents slippage due to local deformation of the 
reinforcement (if any) crossing the interface. Parameters that influence these mechanisms 
are discussed in the sections that follow. 
2.1.1.  Interface Surface Preparation. The preparation of the shear interface 
within a concrete-to-concrete interface affects the shear strength in different ways. In the 
classical shear-friction theory presented by Birkeland and Birkeland (1966), illustrated in 
Figure 2.1, roughness of the interface surface necessitates separation of the surfaces on 
either side as they slip relative to one another. The roughness of the surface can be 
achieved either by the irregular nature of the interfacial crack as it forms, or by artificial 
roughening of the concrete at a construction joint. As illustrated in Figure 2.1, the 
mechanism does not fully activate unless there is a normal force pushing/holding the two 
surfaces together. In the shear-friction theory, the clamping force (discussed below in 
Section 2.2.2) activates the friction and aggregate interlock within the shear interface. 
Walraven and Reinhardt observed the shear strength for pre-cracked monolithic 
interfaces was primarily developed through aggregate interlock and dowel action of the 
shear reinforcement (1981). The contribution of aggregate interlock to the shear strength 
of the interface decreases as the surface becomes smoother, and the shear strength relies 
more heavily on the strength of the shear reinforcement. Mattock observed that the 
contribution of shear strength from dowel action from the shear reinforcement was not 
significant unless the interface consideration is relatively smooth (1976). Studies have 
confirmed that interface surface preparation influences the overall shear strength of cold-
joint interface (Saeman and Washa, 1964). This is shown in Figure 2.2. Saemann and 




concrete slabs illustrated an increase in shear friction strength between cold-joint 
roughened interface specimens and cold-joint smooth interface specimens (specimens 
with a length of 8 and ll ft). 
The increase in shear strength between cold-joint smooth and cold-joint 
roughened specimens has been illustrated in several studies, but studies have also shown 
that the amplitude of the roughness of the surface plays a key role in the increase of 
strength. Gohnert determined that the reporting of the tool and technique used to roughen 
the surface is important because the varying amplitude of depth causes variability within 
the shear strength (2003). The more depth achieved through surface roughening 
correlates to more area for the load to be resisted by the aggregate interlock mechanism. 
Additionally, the interface preparation influences the cohesion. The cohesion 
within the concrete-to-concrete interface is affected by the type of interface bond. 
Monolithic shear interfaces have the highest form of bond within the connection due to 
the concrete being cast all at once allowing for the connection to have a “homogeneous” 
structure at the interface. Cold-joint interfaces have a varying bond strength depending on 
the different casting times of the adjacent surfaces. For example, newly cast concrete will 
have less of a bond with hardened concrete rather than if both sections of concrete were 
cast relatively close to the same time. Another detriment to the bond strength of the shear 
interface is if there is the existence of a crack along the interface. The existence of a crack 
along the shear plane in a monolithic shear interface has shown to reduce the ultimate 
shear transfer strength and increase the slip between the two adjacent surfaces (Hofbeck 
et al., 1969). The loss of bond across a cold-joint roughened shear interface has also 




(Paulay et al., 1974). The bond of the shear interface plays a key role in the initial 
strength behavior of the shear interface. Chatterjee’s study observed that the initial 
cracking load (load that caused the first cracks along the shear interface) was fairly 
independent of the amount of reinforcement across the shear interface (1971). 
2.1.2. Reinforcement Ratio. As discussed in Section 2.2.1, the interface surface 
preparation plays an important role in the determination of the behavior and strength 
development of the connection. The contributions from the surface preparation are 
dependent on the existence of shear reinforcement within the interface. Reinforcement 
crossing the shear interface restrains dilation of the interfacial crack and resists slippage 
by dowel action. The restraint of crack dilation allows for the development of aggregate 
interlock within the shear interface and contributes shear strength through “friction”. This 
is illustrated in Figure 2.1. The reinforcement also contributes shear strength through 
dowel action, but it is not significant when compared to the contribution with aggregate 
interlock. Mast determined that the reinforcement crossing the shear interface provided 
significant strength to the interface mainly by holding the cracked interface together 
when compared to the strength from dowel action (Mast, 1968). Hofbeck, Ibrahim, and 
Mattock determined that the transverse reinforcement provides a small amount of 
strength in the form of dowel action but only in specimens with a pre-cracked interface 
condition (1969). Studies also concluded that the addition of dowel action to the shear 
strength should be ignored due to the excessive slip between the surfaces and the high 
axial stress that would be reached within the steel (Paulay et al., 1974; Walraven and 
Reinhardt, 1981). Mattock further observed that the contribution from dowel action was 




aggregate interlock between the surfaces (1976). For this reason, the so-called “clamping 
force” in many shear friction models is determined considering the tensile stress in the 
reinforcement and not the shear stress, thus neglecting the contribution from dowel 
action. The clamping force is defined as the product of the reinforcement ratio and the 
yield strength of the shear reinforcement.  
Hofbeck, Ibrahim, and Mattock concluded that the independent alteration of 
strength, spacing, or size of the reinforcement affects the shear strength but is adequately 
represented within the clamping force parameter (1969). The clamping force, and 
therefore the reinforcement ratio, is a major contributor to the shear transfer strength 
because it holds the connection together and engages the aggregate interlock between the 
two concrete surfaces. The concrete within the interface is cracked well before the 
ultimate strength is achieved and contributes no strength except for aggregate interlock. 
The clamping force sustains the aggregate interlock until the transverse reinforcement 
yields excessively, and the crack separates the surfaces. The clamping force is active 
throughout loading, but the ultimate strength is approximately achieved once the 
transverse reinforcement reaches its yield stress. A study by Scott determined that the 
shear reinforcement reached yield strength approximately right before or right after 
cracking occurred at the interface, ultimately validating the use of the yield strength for 
the clamping force (2010). Once the reinforcement has yielded, the shear transfer strength 
of the connection will gradually decrease until complete failure of the connection.  
Saemann and Washa’s study showed a positive relation between the increase of 
transverse reinforcement and the shear friction strength of the interface (1964). This 




roughening (with a length of 8 and 11ft) (Saemann and Washa, 1964). This is illustrated 
in Figure 2.3. This positive correlation between the amount of shear reinforcement and 
the shear strength was also noted in multiple other studies (Hofbeck et al., 1969; Mattock 
and Hawkins, 1972; Bass et al., 1989; Echegary et al., 2015). Mattock and Hawkins 
observed that when there was a large amount of shear reinforcement (large reinforcement 
ratio) present within an initially cracked interface, the surfaces “lock up” and perform 
similar to an un-cracked interface (1972). This is illustrated in Figure 2.4. It has been 
noted by Mansur, Vinayagam, and Tan that the increase of the clamping force resulted in 
an increased stiffness of the initial linear response of the specimens yet had little effect on 
the slip rate response once cracking started to occur (2008). 
Some models assume that the shear transfer strength is zero if there is no 
reinforcement crossing the shear interface. For example, according to the ACI 318 code 
(2014) and the PCI Design Handbook (2010), when there is no transverse reinforcement 
present, there is no strength within the interface connection to withstand shear forces. 
Studies have shown that this is not true (Gupta, 1998; Gohnert, 2000; Gohnert, 2003; 
Santos and Julio, 2011). AASHTO LRFD Bridge Design Guide (2014) and CSA A23.3 
(2014) provisions include a cohesion component that accounts for shear transfer despite 
having no interface reinforcement present. 
2.1.3. Concrete Compressive Strength. Mattock and Hawkins observed the 
relationship between the concrete compressive strength and the shear friction strength in 
initially pre-cracked specimens (1972). They determined that the concrete compressive 
strength set an upper-bound limit for the clamping force. When the clamping force was 




independent of concrete strength. Above the limit, the shear strength increases at a 
significantly reduced rate (Mattock and Hawkins, 1972). Figure 2.5 shows the test data 
from their study which illustrated this behavior. 
Bass, Carrasquillo, and Jirsa observed that the increase of the concrete 
compressive strength, along with the increase of roughness depth, resulted in an increase 
in the shear interface strength (1989). Similar to the clamping force discussed earlier, 
Mansur, Vinayagam, and Tan determined that the concrete compressive strength stiffened 
the initial linear response of the shear connection with little effect on the slip response of 
the specimen once cracking occurred (2008). Shaw and Sneed concluded that the increase 
of the concrete compressive strength (with all other parameters constant) resulted in an 
increase in the shear friction strength (Shaw, 2014). This agrees with Mattock and 
Hawkins finding that the compressive strength sets an upper-bound limit for the clamping 
force which in turn results in a higher available shear strength in the connection. 
2.1.4. Aggregate Type. There are currently three general designations of 
concretes that have been used in shear transfer studies: normalweight, sand-lightweight, 
and all-lightweight. Normalweight concrete refers to concrete that is produced using 
common standard aggregates, while sand-lightweight and all-lightweight concrete 
mixtures contain variations in the aggregate type. Sand-lightweight concrete utilizes 
common sand (fine aggregate) while replacing the normalweight coarse aggregate with 
lightweight coarse aggregate. All-lightweight concrete utilizes lightweight aggregates for 
both the fine and coarse aggregates. The use of lightweight aggregates in concrete is 
considered influential to the interface cohesion by influencing the aggregate interlock. 




when compared to normalweight aggregate. Since aggregate interlock relies on the 
internal shear strength of the aggregate itself, the weaker aggregates are considered to 
weaken the aggregate interlock. Mattock, Li, and Wang were one of the first researchers 
to observe that the shear transfer strength of lightweight concrete was lesser than the 
shear transfer strength of normalweight concrete of the same compressive strength and 
that the type of lightweight aggregate did not significantly affect the strength (1976). 
Hoff observed that the difference between angular and rounded lightweight aggregate did 
not alter the ultimate shear strength but rather affected the post-slip behavior (1993). The 
angular aggregate provided a more stable response in the post-peak loading phase than 
the rounded aggregate (Hoff, 1993). Scott determined that the main difference between 
normalweight and lightweight concrete specimens was the post-crack behavior (2010). 
The normalweight concrete had a greater post-crack interface strength when compared to 
the lightweight concrete (Scott, 2010). Shaw and Sneed studied the shear transfer strength 
of lightweight aggregate concrete relative to normalweight concrete with the same 
compressive strength and maximum aggregate size (2014). They observed that the 
current design provisions by ACI 318 code (2014) and the PCI Design Handbook (2010) 
underestimated the shear strength of the connection (Shaw and Sneed, 2014). In fact, they 
observed that the values were still conservative even if the lightweight modification 
factor is omitted in the design equation.  Following Shaw and Sneed, Krc et al. proposed 
to remove the lightweight modification factor from the coefficient of friction term for 
cold-joint smooth interface conditions in the ACI 318 code (2014) and the PCI Design 
Handbook (2010) because it produced highly conservative values and did not lead to 




2.1.5. Normal Force. As illustrated in Figure 2.1, the presence of shear 
reinforcement within the shear interface allows for the activation of aggregate interlock 
between the adjacent surfaces. The shear reinforcement provides a normal force to the 
shear interface which “clamps” the surfaces to each other and forces resistance through 
friction. As discussed earlier in Section 2.2.2, the increase in the clamping force, resulting 
from an increase in the reinforcement ratio, has a positive effect on the shear interface 
strength. There are certain situations where an external normal force may be applied to 
the connection. Chatterjee observed, with initially un-cracked specimens, that the 
presence of a tensile external normal force caused a decrease in the shear transfer strength 
of the specimens but the initially cracked specimens exhibited the same behavior whether 
the external force was compressive or tensile (1971). Mattock and Hawkins observed that 
a compressive external force could be additive to the clamping force in calculations for 
shear transfer strength for initially cracked and un-cracked monolithic specimens (1972). 
Mattock, Johal, and Chow furthered the conclusion made by Mattock and Hawkins by 
stating that the external force can be additive if it is a tensile force as well (1975). ACI 
318 code (2014) and PCI Design Handbook (2010) currently stipulate an additional 
amount of steel required in the shear interface if there is an external tensile force but do 
not include any provision for external compressive forces. AASHTO LRFD (2016) and 








2.2. DESIGN PROVISIONS 
Four sets of design provisions were reviewed and evaluated in this thesis work. 
The different design provisions have different equations, which are based on different 
parameters, and different maximum design values. The ACI and PCI design methods are 
considered as “shear friction” models and primarily rely on the clamping force provided 
by the reinforcement through the interface and the coefficient of friction. The AASHTO 
and CSA design methods are considered as “shear friction plus cohesion” models and 
include additional variables to account for cohesion or cohesive stress that is dependent 
on the interface condition (monolithic, roughened, smooth, etc.). The discussion of these 
design provisions is continued in Sections 2.3.1-4. 
2.2.1. ACI 318-14. The equation for the nominal shear strength of the interface 
provided in the current version of the ACI 318 code (2014) is given in Eq. 2.6, for 
reinforcement oriented perpendicular to the interface, and Eq. 2.7, for reinforcement that 
is inclined at an angle 𝛼 with respect to the interface. The nominal shear strength is taken 
as a function of the clamping force from the interface reinforcement Avffy and the 
coefficient of friction of the interface μ. The yield stress, fy, of the interface reinforcement 
is limited to 60 ksi. Table 2.1 lists the values of μ used in Eq. 2.6 for different interface 
conditions. The value of μ is a function of the lightweight modification factor λ. The 
value of λ is taken as 1.0 for normalweight concrete, 0.75 for all lightweight concrete, 
and for the case of normalweight and lightweight aggregates, it may be calculated 
considering volumetric proportions of the aggregates but shall not exceed 0.85. The value 
of the applied shear force divided by the strength reduction factor Vu/ is limited to a 




Mitchell 2002; Mattock 2001). If lightweight aggregate is used within the concrete, the 
limit on Vu/for cases 3 and 4 of Table 2.1 has to be used for all interface conditions. 
Vn= μAvffy         (2.1) 
Vn= Avffy(μsinα+ cosα)      (2.2) 
 If a permanent compressive force acts perpendicular to the interface, it is 
permitted to be additive to the clamping force provided by the reinforcement Avffy in Eq. 
2.1 and 2.2. If a tensile force acts perpendicular to the interface, the area of reinforcement 
required to resist the tensile force must be added to the area of reinforcement required for 
shear friction (i.e., Avf).  
2.2.2. PCI Design Handbook 7th Edition.  The equation for the nominal strength 
of the interface given by the PCI Design Handbook (2010) is indicated in Eq. 2.3. The 
equation is similar to that used in the ACI 318-14 code discussed in Section 2.3.1 but 
with an alternate term, μe. μe is the effective coefficient of friction that may be used in 
place of μ, the coefficient of friction, when the design considers monolithically cast or 
roughened interfaces. Unlike the coefficient of friction, which has a constant value for a 
given interface condition, the effective coefficient varies with the magnitude of the 
applied shear force Vu and is limited to a maximum value presented in Table 2.2. Table 
2.2 summarizes values of the coefficient of friction, effective coefficient of friction 
maximum limits, and the maximum allowed shear strength. The yield stress, fy, of the 
interface reinforcement is limited to 60 ksi. In Table 2.2, λ is a modification factor for 
lightweight concrete, where the value of λ is taken as 1.0 for normalweight concrete, 0.75 
for all lightweight concrete, and 0.85 for sand lightweight concrete unless the splitting 








       (2.4) 
As indicated in Table 2.2, the PCI Design Handbook also limits maximum limits 
on the design nominal strength of the interface section. The limits are either equal to or 
lower than the limits given by the ACI 318-14 code.  The PCI Handbook includes the 
lightweight modification factor in the limit, which results in lower values for lightweight 
aggregate concrete.  
If a tensile force acts perpendicular to the interface, the area of reinforcement 
required to resist the tensile force must be added to the area of reinforcement required for 
shear friction (i.e., Avf). Unlike the ACI 318 code, the PCI Design Handbook does 
provide guidance regarding the presence of a permanent compressive force perpendicular 
to the interface. 
2.2.3. AASHTO LRFD Design Guide 2016. The equation for the nominal 
strength of the interface given in the AASHTO LRFD provisions is provided in Eq. 2.5. 
The yield stress, fy, of the interface reinforcement is limited to 60 ksi. The design for 
interface shear transfer in the AASHTO LRFD provisions is quite different compared to 
the ACI 318 code and PCI Design Handbook discussed in Sections 2.3.1 and 2.3.2, 
respectively. As portrayed in Eq. 2.5, the nominal strength of the interface considers an 
additional component due to cohesion. The factor c is the cohesion factor and is dictated 
by the nature of the interface. Pc accounts for the addition of any normal force that is 
applied to the interface (compression is taken as positive in the equation). Pc is added to 
the clamping force, Avffy, since both forces are acting normal to the shear interface plane.  




no distinction is made between all lightweight and sand lightweight concrete.            
  Furthermore, the limit in the AASHTO LRFD provisions is strictly dependent on 
the interface condition as illustrated in Eq. 2.6 and Table 2.3. Each interface condition 
has a corresponding K1 and K2 factor. K1 accounts for the fraction of concrete strength 
available to resist interface shear. K2 represents a limiting interface shear resistance. As 
shown in Table 2.3, K1 has little variation in value between interface conditions, while 
K2 varies considerably. 
Vn=cAcv+μ(Avffy+Pc)        (2.5) 
Vnmax=min{K1fc
′
Acv;K2Acv}       (2.6) 
2.2.4. CSA Design of Concrete Structures A23.3-14. The CSA Design of 
Concrete Structures A23.3-14 (2014) standard for nominal shear friction stress is 
represented by Eq. 2.7. The CSA standard relates the shear friction strength of the 
interface to similar factors that the ACI, PCI, and AASHTO provisions introduced. The 
first expression accounts for the cohesion stress, c, within the interface and the clamping 
force, σ, contributed by the reinforcement perpendicular to the interface and externally 
applied normal forces, N. The coefficient of friction, μ, is applied to the clamping force, 
while the modification factor for lightweight concrete λ is applied to both the cohesion 
stress and clamping force, where the value of λ is taken as 1.0 for normalweight concrete, 
0.75 for all lightweight concrete, and 0.85 for sand lightweight concrete unless the 
splitting tensile strength is known. In comparison, the AASHTO provisions (discussed in 
Section 2.3.3) account for cohesion with a factor but do not alter it with the modification 
factor. The additive term of Eq. 2.7 accounts for the inclination of reinforcement, αf, 




clamping force and cohesion strength of the interface and the inclined reinforcement to 
be additive. The CSA standard accounts for an existing normal force on the interface 
similar to the AASHTO LRFD provisions. The coefficient of friction is the same that is 
utilized in the ACI and PCI approaches. If the concrete is placed monolithically or cast to 
hardened concrete, Eq. 2.7 can be omitted and replaced with Eq. 2.8. k is a parameter that 
is dependent on the interface condition. The CSA provisions are different from the three 
previously discussed provisions by only setting one limit for the shear strength that 
governs for all concrete types and interface conditions (Eq. 2.9 and 2.10). 




+∅sρvfycosαf         (2.8) 
 
λ∅c(c+μσ)≤0.25∅cfc

















         (2.12) 
 Table 2.4 provides the values of factors c, μ, and k for the CSA 2014 design 






























Table 2.1. ACI 318-14 coefficients of friction and maximum shear strength 































Table 2.2. PCI 7th Edition coefficients of friction and maximum shear strength 









Concrete, Roughened Interface 









4 Concrete-to-Steel 0.7λ N/A 800λAcr 
 
 
Table 2.3. AASHTO LRFD (2014) cohesion, coefficient of friction, and K values 
Case Crack-Interface Condition C µ K1 K2 
1 
Normalweight concrete cast 
monolithically 
400 psi 1.4 0.25 1500 
2 
Cast-In-Place concrete with 
roughened interface 
280 psi 1 0.3 
NWC1: 1800 
LWC2: 1300 
3 Lightweight concrete 240 psi 1 0.25 1000 
4 
Normalweight concrete with 
roughened interface 
240 psi 1 0.25 1500 
5 
Concrete with a smooth 
interface 
75 0.6 0.2 800 
6 Concrete cast onto steel 25 0.7 0.2 800 










Table 2.4. CSA (2014) c, coefficient of friction, and k values 












0.25 MPa 0.6 N/A 








3. DATA COLLECTION 
The American Concrete Institute (ACI) has numerous committees that work to 
enhance the knowledge of concrete materials and structures. The mission of Joint 
Committee ACI-ASCE 445, Shear and Torsion, is to “develop and report information on 
the analysis and design of concrete members subjected to shear and/or torsion in 
combination with bending and axial force, including pre-stressing.”  ACI-ASCE 445 
Sub-committee 445-0D, Database, (referred to hereafter as ACI 445-D) is tasked with 
collecting research work from the literature and developing databases of shear and torsion 
related test results for the purposes of research and code development. These databases 
are made available to researchers worldwide and can be used to evaluate different design 
approaches and to justify current provisions or alterations to the code provisions.  
Each of the ACI 445-D databases is established in similar fashion with 
documentation that describes its development.  The databases also undergo multiple 
control checks before they can be used for analysis by different researchers. The first 
generation of the database is called the “collection database”. This thesis work started in 
conjunction with ACI 445-D to generate a collection database of shear friction tests that 
would then be turned over to the subcommittee to maintain and develop further. This 
section documents the procedure used to create the collection database for ACI 445-D 
and to create the so-called evaluation database utilized in this thesis work. The creation of 
the collection database for ACI 445-D is covered in Section 3.1. The creation of the 
evaluation database is discussed in Section 3.2. The distribution of data within the 





3.1.  COLLECTION DATABASE 
The collection of the data was a combined effort of several members of ACI 445-
D who provided references from the literature and/or individual databases developed for 
their own personal research. A common database was established by merging those 
individual databases and then adding references that were not yet included. The resulting 
database is referred to as the collection database, which includes test results published in 
the literature on the direct shear transfer across a plane of concretes. Development of the 
collection database was a major part of the work since it helped establish and implement 
the overall process used, and it required a significant effort due to the number of studies 
that have been conducted on shear friction or horizontal shear transfer.  
The development process included gathering the shear friction studies, collecting 
the data from the studies to input into the database, and vetting the inputted data to verify 
its accuracy. In accordance with the procedures established by ACI 445-D, all entries 
were vetted by at least two people. Figure 3.1 illustrates the process used to develop the 
collection database.  
The collection database contained 37 studies (44 total references with some 
utilizing the same data) that focused on shear-friction primarily or as a secondary 
objective with 1,147 individual test specimens. Table 3.1 lists the studies that were 
included in the collection database, and the number of tests included from each reference.  
The format of the database, in terms of content and layout, is consistent with the 
guidelines set forth by ACI 445-D. The information included in the database consists of 
the data that are pertinent to shear-friction such as the mechanical characteristics of the 




Table 3.2 summarizes the information collected from each test. The collection database is 
reported in Appendix A. 
 
3.2. EVALUATION DATABASE 
The database that was used for the purpose of the analysis conducted in this thesis 
work (discussed in Section 4) was a subset of the collection database described in Section 
3.1. The evaluation database was developed by implementing a set of control criteria to 
ensure the data were comparable and relevant. Figure 3.2 illustrates the process used to 
develop the evaluation database. The following control criteria were implemented: 
- specimens with a failure mode other than shear failure were omitted; 
- specimens with an inclination of the interface that was not perpendicular to 
the applied shear force (𝜃 ≠ 0) were omitted; 
- specimens with interface reinforcement oriented at an angle that was not 
perpendicular to the interface (𝛼 ≠ 0) were omitted; 
- specimens with an applied external normal force were omitted; 
- specimens that did not have a monolithic or cold-joint roughened/smooth 
interface were omitted; and  
- specimens with unusual conditions (e.g., fiber reinforced concrete, fiber 
reinforced polymer external wrapping, etc.) were omitted from the evaluation 
database.  
A summary of the control criteria for the evaluation database, along with the 




were included within the evaluation database and the number specimens for each study. 
The evaluation database is presented in Appendix B. 
 
3.3. DISTRIBUTION OF DATA IN THE EVALUATION DATABASE 
As mentioned in Section 3.2, a set of control criteria were applied to the collection 
database to generate the evaluation database used in this thesis work. As indicated in 
Table 3.3, a total of 773 specimens from 31 studies were included in the evaluation 
database. The studies included in the evaluation database are summarized Table 3.4.  
Since not all of the studies had the same test specimen type, concrete type, and 
reinforcement through the shear interface, there was a variety of conditions to evaluate. 
Figure 3.3 illustrates the distribution of the test specimens with respect to concrete type, 
interface condition, concrete compressive strength (f’c), reinforcement ratio (ρ), and 
clamping stress along the interface (ρfy). The majority (80%) of the specimens were cast 
with normal weight concrete. The specimens had concrete compressive strengths that 
ranged from 1,750 psi to 17,957 psi as well as reinforcement ratios that ranged from 0 to 
3.6%. Seven studies (Echegary et al., 2015; Gohnert, 2000; Gohnert, 2003; Hanson, 
1960; Mattock et al., 1976; Saemann and Washa, 1964; Scott, 2010) included tests of 
specimens with no reinforcement through the shear interface. The clamping stress ranged 


















Figure 3.3. Evaluation database distribution in terms of concrete type, interface condition, 




Table 3.1. Studies included in collection database 
Reference(s) Number of Tests 
Annamalai and Brown (1990) 28 
Banta (2005) 24 
Bass, Carrasquillo, and Jirsa (1989) 33 
Chatterjee (1971) 14 
Dulacska (1972) 16 
Echegaray, Cuenca, Navarro, and Serna (2014) 56 
Gaston and Kriz (1964) 12 
Gohnert (2000) 12 
Gohnert (2003) 90 
Gupta (1998) 15 
Hanson (1960) 46 
Harries and Shahrooz (2012)1 8 
Hawkins and Kuchma (2007) 18 
Hofbeck, Ibrahim, and Mattock (1969) 37 
Hoff (1993) 18 
Hsu, Mau, and Chen (1987) 26 
Kahn and Mitchell (2002) 50 
Krc (2015)2 28 
Loov and Patnaik (1994) 16 
Mansur, Vinayagam, and Tan (2008) 19 
Mattock (1976) 52 
Mattock and Hawkins (1972) 28 
Mattock, Johal, and Chow (1975) 26 
Mattock, Li, and Wang (1976) 66 
Papanicolaou and Triantafillou (2002) 36 
Paulay, Park, and Phillips (1974) 36 
Randl (1997)3 83 
Randl (2007)3 83 
Randl and Wicke (2000)3 83 
Saemann and Washa (1964) 42 
Santos and Julio (2011) 30 
Scott (2010) 27 
Shaw (2013)4 36 
Shaw and Sneed (2014)4 36 
Sneed and Shaw (2013)4 36 
Sneed, Krc, Wermager, and Meinheit (2016)2 46 
Sneed, Wermager, and Krc (2016)2 46 
Soltani and Ross (2017) 8 
Valluvan, Kreger, and Jirsa (1999) 14 
VangsirIrurgruang (1971) 16 
Walraven and Reinhardt (1981) 51 
Wermager (2015)2 32 
Williams, Massey, Bayrak, and Jirsa (2017) 11 
Zeno (2009)1 8 









Table 3.2. Information collected for each test 
Variable Definition 
Specimen type 
Specimen geometry/shape: Pushoff; Modified Pushoff; Push-
through; Pulloff; Corbel; Modified Corbel; Longbeam; Sliding Wall 
Interface condition 
Preparation of the shear interface: Monolithic; Monolithic 
Uncracked; Monolithic Cracked; Rough; Rough Cracked; Smooth; 
Smooth Cracked; Intermediate; Chipped/Sandblasted; Keyed 
Concrete type 
Weight of concrete with respect to the aggregate used: NWC; 
SLWC; ALWC 
Length (L) Length of shear interface 
Width (W) Width of shear interface 
Area (Ac) Surface area of shear interface 
θ 
Degree of inclination of the shear interface relative to the applied 
load 
Compressive strength (f’c) 
Compressive strength of concrete. Non-monolithic specimens have 
two values to account for different concrete used on either side of 
the interface. 
Aggregate diameter (da) Nominal maximum aggregate diameter 
Method of testing compressive 
strength 
Cylinder; Cube; Prism 
Concrete tensile strength (f’ct) 
Tensile strength of concrete. Non-monolithic specimens have two 
values to account for different concrete used on either side of the 
interface. 
Method of testing tensile 
strength 
Splitting tensile test, flexure test 
Bars Number and size of bars used as shear friction reinforcement 
α 
Degree of inclination of shear reinforcement relative to the shear 
interface (90=perpendicular) 
No. reinforcing bar legs Number of reinforcing bar legs crossing the shear interface 
dw Diameter of reinforcing bars crossing the shear interface 
Aw Area of shear reinforcement crossing the shear interface 
ρw Reinforcement ratio of the shear interface 
fyw Yield strength of shear interface reinforcement 
ρwfyw 
Clamping stress applied across the shear interface by the 
reinforcement 
σN Normal stress applied to the shear interface (compression=positive) 
Vu Ultimate load applied parallel to shear interface 













Table 3.3. Control criteria and number of tests 
 Number of Tests 
Collection Database 1,147 
Control Criteria: - 
Failure mode was not shear (20) 
Inclined interface (73) 
Inclined reinforcement (50) 
External normal force applied (145) 
Non-standard interface (3) 
Special condition specimen (83) 
Evaluation Database 773 
 
 
Table 3.4. Studies included in evaluation database 
Reference(s) Number of Tests 
Bass, Carrasquillo, and Jirsa (1989) 30 
Chatterjee (1971) 12 
Echegaray, Cuenca, Navarro, and Serna (2014) 56 
Gohnert (2000) 12 
Gohnert (2003) 90 
Hanson (1960) 46 
Harries and Shahrooz (2012)1 8 
Hofbeck, Ibrahim, and Mattock (1969) 37 
Hoff (1993) 18 
Hsu, Mau, and Chen (1987) 22 
Kahn and Mitchell (2002) 50 
Krc (2015)2 28 
Loov and Patnaik (1994) 13 
Mansur, Vinayagam, and Tan (2008) 19 
Mattock (1976) 52 
Mattock and Hawkins (1972) 13 
Mattock, Johal, and Chow (1975) 7 
Mattock, Li, and Wang (1976) 66 
Paulay, Park, and Phillips (1974) 36 
Saemann and Washa (1964) 36 
Scott (2010) 27 
Shaw (2013)3 36 
Shaw and Sneed (2014)3 36 
Sneed and Shaw (2013)3 36 
Sneed, Krc, Wermager, and Meinheit (2016)2 46 
Sneed, Wermager, and Krc (2016)2 46 
Soltani and Ross (2017) 8 
Valluvan, Kreger, and Jirsa (1999) 3 
Walraven and Reinhardt (1981) 43 
Wermager (2015)2 32 
Zeno (2009)1 8 




4. ANALYSIS AND DISCUSSION 
The scope of this thesis work included the development of a database that would 
serve two objectives: to evaluate current design provisions using shear friction test data, 
and to establish a collection database to be maintained by the ACI 445-D. As stated 
previously in Section 3, the initial collection database of 1,147 specimens was filtered 
into an evaluation database of 773 specimens that was utilized to evaluate the current 
design provisions of the ACI 318 code (2014), PCI Design Handbook 7th Edition (2010), 
AASHTO LRFD (2016), and CSA A23.3 (2014). 
The majority of the data analysis was conducted using Microsoft Excel VBA 
programming. Individual macros were created to run the analysis on the evaluation 
database, which allowed for the sorting and computing of the data considering the design 
provisions. The program performed the analysis more effectively than if the equations 
were manually inserted into the cells. As illustrated in Section 2.2, the different design 
provisions considered in this thesis work have different equations, variables, and limits 
that would require the manually-inputted equations to be very intricate to correctly 
compute the shear strength values since they would have to contain various if-then 
statements. The analysis was more efficient with the use of macros due to the ability to 
write code that reads specific cell data and runs the corresponding computation.  
The evaluation database was sorted into three main categories: normalweight 
concrete (NWC) specimens, sand-lightweight concrete (SLWC) specimens, and all-
lightweight (ALWC) concrete specimens. This was performed since the design 
provisions considered in this thesis work have certain criteria for the design shear 




to make the code more organized. The macros created for the analysis are presented in 
Appendix C. 
Once the database was sorted into the three categories based on the concrete type 
of the specimen, each category (NWC, SLWC, ALWC) was further sorted into four sub-
categories based on the interface condition: monolithic pre-cracked, monolithic un-
cracked, cold-joint roughened interface, and cold-joint smooth interface. This extra step 
of sorting was performed because the interface condition determined the specific variable 
values to implement within the design provisions as well as the limiting value of the 
maximum shear strength. It should be noted that the monolithically cast specimens were 
sorted into one single category to examine the overall behavior of those specimens but 
were also divided into separate categories (un-cracked and pre-cracked) to evaluate the 
effect of a pre-exiting crack on the shear strength. 
Overall, the analysis of the database was conducted by using the macro code to 
first compute the shear strength according to each of the different design provisions for 
each specimen and then to evaluate the effectiveness of each provision relative to the 
others. In this section, the value of the shear strength determined by the design provision 




         (4.1) 
where Vcalc is the value of shear force calculated by the design provision, and Ac is the 
area of the shear interface. Similarly, the shear strength for a given specimen vtest is 
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In this analysis, the load factors and strength reduction factors were taken as 1.0 
since the maximum load and specimen geometry and material properties were known.  
In order to determine the performance of the design provisions, the test data were 
plotted against the design equation (discussed in the following sections) and separated 
into four separate categories: equation-controlled conservative, equation-controlled 
unconservative, limit-controlled conservative, and limit-controlled unconservative. These 
designations helped to understand the behavior of the design provisions with respect to 
different parameters. For example, if the tested value of the shear strength was greater 
than the calculated value of shear strength from the design equation, and the value of the 
shear strength computed by the design equation was lower than the maximum (limiting) 
value, that data was marked as equation-controlled conservative (calculated strength is 
less than tested value). On the other hand, if the calculated shear strength was governed 
by the limiting value and the test value was still greater than it, it would be marked as 
limit-controlled conservative. Different categories are plotted with different colors (green 
= conservative, red = unconservative) and different markers to help facilitate the 
comparison. Figure 4.1 illustrates the naming scheme for the test data when plotted. The 
creation of a new equation for the shear strength was not within the scope of this thesis 
work, which was to evaluate the current equation and limits and present the results. This 
objective was met, and the results are discussed further in the following sections. 
The in-depth analysis conducted on the database is discussed in Sections 4.1, 4.2, 





4.1. NORMALWEIGHT CONCRETE SPECIMENS 
Normalweight concrete specimens represented a large percentage (~80%) of the 
analysis database with 618 of the 773 individual specimens. Normalweight concrete has 
been the primary concrete type used for construction historically, and as such most of the 
historical research was focused on its behavior. The evaluation of the current design 
provisions was primarily focused on the normalweight specimens due to the large amount 
and percentage of data that were available. Of the 618 individual specimens, 256 were 
monolithically cast specimens, 282 were cold-joint specimens with an intentional 
roughening of the interface (roughened), and 80 were cold-joint specimens with no 
intentional roughening of the interface (smooth). The breakdown is illustrated in Table 
4.1. Sections 4.2.1-3 will discuss the individual evaluation of monolithically cast, cold-
joint roughened, and cold-joint smooth specimens, respectively. 
4.1.1. Monolithic Specimens. A total of 256 monolithically cast specimens were 
included in the evaluation database. The vtest values for the specimens were plotted versus 
the clamping stress, ρfy, and then evaluated with each design provision. Figures 4.2-4.5 
illustrate the evaluation of the ACI 318 (2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b 
(2010), and AASHTO LRFD (2016) provisions, respectively. The corresponding design 
equation was plotted against the data to illustrate the fit of equation to the available data. 
The CSA (2014) design equation was not easily plottable in this format, so it will be 
discussed in later figures. 
As illustrated in Figure 4.2, the ACI 318 (2014) provision sets a reasonable lower 
bound strength for the monolithic specimens. The ACI limits on the maximum shear 




the limit was plotted with a f’c of 2,500 psi (lowest allowable structural concrete 
compressive strength per ACI 318 (2014)) and 14,000 psi (upper bound limit of shear 
strength). The linearly increasing relationship (equation portion) follows the positive 
trend of the test shear strength but does not correlate to a best-fit trendline, which leads to 
conservative values (i.e., test value larger than the value determined by the equation) for 
the calculated shear strength. Also, it can be seen that the shear strength of specimens that 
contain no transverse reinforcement have a non-zero shear strength.  
As illustrated in Figure 4.3, similar to ACI 318 (2014), the PCI Eq. 5-32a (2010) 
design provision (µ approach) sets a lower bound strength for the monolithic specimens, 
which results in a majority of the calculated design shear strengths to be conservative and 
significantly conservative in certain cases. The design equation does not produce a best-
fit relationship with the test values and underestimates the shear strength of the 
connections. The PCI Design Handbook (2010) sets a constant upper bound limit (1,000 
psi) that governs for all concrete specimens with a compressive strength greater than 
3,333 psi. This results in more conservative values than the ACI 318 (2014) approach 
where the upper bound limit increases with increasing concrete compressive strength. 
As illustrated in Figure 4.4, the PCI Eq. 5-32b (2010) design provision (µe 
approach) replaces the linear relationship with a parabolic relationship. This results in an 
overestimation of the shear strength of more specimens than PCI Eq. 5-32a (2010).  The 
design equation fits closer to the trend of data, but it still produces significantly 
conservative values of shear strength. The upper bound limit is the same as the PCI Eq. 5-
32a (2010) provision (µ approach) yet is forced to govern at a lower value of ρfy causing 




As illustrated in Figure 4.5, the AASHTO LRFD (2016) provision is similar to the 
ACI 318 (2014) code but utilizes a cohesion factor (assuming all tests are loaded in a 
non-vertical setup) to set an initial shear strength value of 400 psi and sets the upper 
bound limit on the shear strength at 1,500 psi, which governs for all specimens with a 
concrete compressive strength above 6,000 psi. The plotting of limit-controlled 
conservative specimens that are below the plotted limit line is due to the fact that there is 
a second limit expression (K1f’c) that governs for f’c<6,000 psi, which is not plotted for 
simplicity. The design provision exhibits a best fit trend with the test data. 
Figures 4.6-4.10 illustrate the same information as the previous figures, but the 
data have been normalized by taking the ratio of the tested shear strength to the 
calculated shear strength (vtest/vcalc). This provided a more accurate representation of the 
effectiveness of the design provision, since the evaluation database was comprised of 
multiple studies that did not all have the same specimen parameters.  
Figures 4.6, 4.7, and 4.10 illustrate how significantly conservative (i.e., vtest/vcalc 
>1.0) the ACI 318 (2014), PCI Eq. 5-32a (2010), and CSA A23.3 (2014) provisions, 
respectively, are for specimens with low clamping stress values (ρfy< 250 psi). For these 
three provisions, it is interesting to note that the data follow a negative power trend from 
ρfy=0 to 1000 psi. Figures 4.8 and 4.9 for PCI Eq. 5-32b (2010) and AASHTO LRFD 
(2016), respectively, illustrate a less conservative design with AASHTO LRFD (2016) 
having the most neutral (conservative and unconservative) design. Note, that for Figures 
4.6, 4.7, and 4.8 there are data points that could not be plotted for specimens with no 




strength value, and so those specimens are mathematically infinitely conservative (i.e., 
vtest/vcalc = ∞). 
Figures 4.11-4.15 illustrate the same information as Figures 4.6-4.10 except the 
vtest/vcalc values are plotted versus f’c. These plots were considered to illustrate the effect 
of the specimen concrete compressive strength on the efficiency of the design shear 
strength. 
Lastly, Figures 4.16 and 4.17 illustrate the plot of the effective coefficient of 
friction, µe, versus the tested shear strength of the specimens. This figure configuration 
was depicted by Tanner in an examination performed to evaluate the formula to calculate 
the effective coefficient of friction (2008). As discussed in Section 2.3.2, the effective 
coefficient is calculated using Eq. 2.4. Figure 4.16 plots the data with no limitation on fy, 
while Figure 4.17 includes the limitation of fy≤60 ksi. The current design provisions set a 
limitation of the reinforcement tensile strength to guard against the use of high strength 
steel, which requires a larger strain (and thus crack width) at yield. Adjusting Eq. 2.4 in 
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         (4.4) 
Eq. 4.4 mathematically illustrates how limiting fy will keep the calculation of µe 
more conservative (i.e., higher values). This is also illustrated in Figures 4.16 and 4.17. 
The limitation of fy adjusts the data points to have higher µe values. The figures also 




The curve illustrates the equation for µe, while the horizontal line illustrates the value for 
µ. 
As expected, the current design provisions provide more conservative values for 
the un-cracked monolithic specimens as compared to the pre-cracked specimens. The pre-
cracked specimens are more critical to the shear design strength and should govern the 
design provisions for monolithic specimens.  
Figures 4.18-4.33 are the same as Figures 4.2-4.17 excluding data points from un-
cracked specimens. The removal of the data from the un-cracked specimens eliminated 
the significantly higher tested shear values and produced a plot with data that were fairly 
close together. Figures 4.19, 4.20, and 4.21 illustrate how the ACI 318 (2014), PCI Eq. 5-
32a (2010), and AASHTO LRFD (2016), respectively, design provisions have an 
equation that follows the linearly-increasing trend of the data for 0 ≤ ρfy ≤ 900 psi, 
approximately. For specimens with ρfy ≥ 900 psi, the tested values of shear start to show 
no correlation with the amount of clamping stress present within the interface.  
Figure 4.20 illustrates how the PCI Eq. 5-32b (2010) equation increases the 
design strength for specimens with a ρfy ≤ 700 psi as compared to the ACI 318 (2014) 
and PCI Eq. 5-32a (2010) equations. The non-linear equation does not appear to represent 
the trend of the data more accurately than the ACI 318 (2014) or PCI Eq. 5-32a (2010) 
equations, but it produces a more economical design for required shear strengths between 
0 and 1000 psi because it requires less transverse reinforcement.  
Figure 4.21 illustrates how the AASHTO LRFD (2016) LRFD design provision 
produces a more unconservative approach (i.e., test values lower than the equation 




(2010), and PCI Eq. 5-32b (2010) provisions. The AASHTO LRFD (2016) approach 
includes an initial cohesive strength (discussed previously) that provides strength when 
ρfy = 0 and additional strength to specimens with a lower ρfy similar to PCI Eq. 5-32b. 
The provision does produce more unconservative predictions for both equation-controlled 
and limit-controlled specimens compared to ACI 318 (2014) and the PCI Design 
Handbook (2010) due to the increase in the initial value of design strength (cohesion 
factor) and the formulation of the limit. The addition of the cohesion factor does place the 
linearly increasing portion within a “best-fit” location of the data, but the unconservative 
values would not be corrected by applying a resistance factor due to the significant 
difference between calculated and tested shear strength values for the specimens with 
tested shear strength that was less than the calculated value. 
The linear trend of the specimens with 0 ≤ ρfy ≤ 900 psi validates the current 
linearly-increasing equations provided by ACI 318 (2014) and PCI Eq. 5-32a (2010) but 
suggests that the equations would produce very conservative values. PCI Eq. 5-32b 
(2010) produces a more economical design but only because it allows a higher coefficient 
of friction factor that is dependent on the shear demand. AASHTO LRFD (2016) utilizes 
the same linear relationship as ACI 318 (2014) and PCI Eq. 5-32a (2010) with the 
addition of an initial strength value, which produces a more lower-bound solution for the 
design strength. ACI 318 (2014), PCI Design Handbook (2010), and AASHTO LRFD 
(2016) provisions provide two types of limits: upper bound and concrete compressive 
strength dependent. The data suggest that there should be a limit set for specimens with 
ρfy ≥ 900 psi, and that the limit is a function of the concrete compressive strength as was 




Figures 4.22-4.26 illustrate the effectiveness of the ACI 318 (2014), PCI Design 
Handbook (2010), AASHTO LRFD (2016), and CSA A23.3 (2014) design provisions, 
respectively, in terms of test-to-calculated shear strength ratio. The ACI 318 (2014), PCI 
Eq. 5-32a (2010), and CSA A23.3 (2014) provisions are significantly conservative (i.e., 
vtest/vcalc >1.0) for low clamping stress values (0 ≤ ρfy ≤ 200 psi), while PCI Eq. 5-32b 
(2010) and AASHTO LRFD (2016) provisions provide a reasonable prediction due to the 
differences in their initial relationship as discussed earlier. As illustrated in the figures, 
the ACI 318 (2014) provision limits provide a desirable prediction of the maximum 
allowable shear strength because there are no unconservative values (unlike PCI Design 
Handbook, AASHTO LRFD (2016), and CSA A23.3 (2014) provisions), and the ratio of 
test-to-calculated values are between 1.0 and 2.0. 
Figure 4.26 illustrates how the CSA A23.3 (2014) design provisions have a test-
to-calculated ratio trend similar to ACI 318 (2014) and PCI Eq. 5-32a (2010), but it is 
more conservative for low clamping stress values (0 ≤ ρfy ≤ 900 psi) while the limit is 
unconservative for ρfy ≤ 1200 psi. 
Figures 4.27-4.31 portray the relationship between the test-to-calculated ratio for 
ACI 318 (2014), PCI Design Handbook (2010), AASHTO LRFD (2016), and CSA, 
respectively, and the concrete compressive strength of the specimen. There is not a 
significant or observed trend between the compressive strength and the ratio of test-to-
calculated shear strength, but the figures show how the concrete compressive strength 
sets an upper bound limit for 2000 ≤ f’c ≤ 6000 psi. The increase of f’c allows for the 




was no linear relationship observed between the shear strength and the concrete 
compressive strength. 
The limit set forth by ACI is currently the only tri-linear relationship between the 
shear strength and the concrete compressive strength. The ACI 318 (2014) limits given in 
Table 2.1 each control for a different range of f’c (0-4,000 psi, 4,000-14,000 psi, ≥14,000 
psi). When Figure 4.27 is compared to Figures 4.28-4.31, it is clear that the ACI 318 
(2014) limits produce a more conservative (vtest/vcalc >1.0) and accurate maximum 
allowable shear strength for 2,000 ≤ f’c ≤ 6000 psi, which is the typical range of concrete 
compressive strength for structural concrete. 
As illustrated in Figure 4.33, the limitation of fy adjusts the data to be more 
conservative or closer to the calculated value for μe, but there is still a large portion of 
specimens that are unconservative (i.e., have a test value of μe that is lower than the 
calculated value). This implies that the calculated shear strength of these specimens using 
PCI Eq. 5-32b (2010) is larger than the actual strength. There is a limit on the maximum 
shear strength of 1,000 psi which, if enforced on the data with vtest ≥ 1,000 psi, would 
cause those points to shift left and up and result in those unconservative values to become 
conservative, but there are still unconservative values with vtest ≤ 1,000 psi. 
Figures 4.34-4.49 are the plots excluding the pre-cracked specimens’ data. As 
discussed earlier, the pre-cracked specimens should provide the basis for the evaluation 
of the design provisions since they are more critical for the design of shear-friction 
connections due to the presence of the crack, but the un-cracked specimens can provide 
evaluation for specimens with a large ρfy. Previous studies have observed that the 




1972). The same behavior is observed in this study when ρfy ≥ 900 psi (Figure 4.2). The 
increase in clamping stress within the connection leads to a higher shear strength in pre-
cracked specimens by offsetting the weakness from the crack. 
Table 4.4 summarizes the statistics about the evaluation of the μe approach 
utilized by the PCI Design Handbook (2010) with and without the limitation on fy for 
NWC monolithically cast specimens. As discussed earlier, the limitation on the 
transverse reinforcement yield strength provides a conservative calculation of μe, but 
there are still unconservative values that cause the calculated value for shear strength to 
be higher than the actual strength. The pre-cracked specimens with fy,limited had an average 
of  1.31 with a standard deviation of 0.66 and a coefficient of variation of 0.51. This 
illustrates that the use of a resistance factor would not be enough to account for the 
difference between the calculated value and the test value for specimens that were 
unconservative in the μe evaluation. 
Table 4.13 summarizes the vtest/vcalc statistics for the evaluation of the ACI 318 
(2014), PCI Design Handbook (2010), AASHTO LRFD (2016), and CSA A23.3 (2014) 
design provisions for NWC monolithic specimens. The table provides a numerical 
validation of the evaluation that was discussed with the earlier figures. As seen in the 
table, the PCI Eq. 5-32b (2010) provision produced the lowest maximum value (not as 
conservative as the other provisions), standard deviation, and coefficient of variation. The 
PCI Eq. 5-32b (2010) statistically provides the best representation of the shear design 
strength for monolithic specimens but with several unconservative values (discussed 
earlier). After PCI Eq. 5-32b (2010), AASHTO LRFD (2016) statistically provides the 




lowest average vtest/vcalc value of 1.14 with a standard deviation of 0.42. If the resistance 
factor of 0.75 is applied to the AASHTO LRFD (2016) values, one standard deviation 
away from the average vtest/vcalc value would be equal to 1.0. ACI 318 (2014), PCI Eq. 5-
32a (2010), and CSA A23.3 (2014) all provide a more conservative design (i.e., vtest/vcalc 
> 1.0). 
4.1.2. Cold-Joint Roughened Interface Specimens. A total of 282 cold-joint 
rough specimens were included in the evaluation database. The vtest values for the 
specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.50-4.54 illustrate the evaluation of ACI 318 (2014), PCI Eq. 
5-32a (2010, PCI Eq. 5-32b (2010, and AASHTO LRFD (2016) provisions, respectively. 
The corresponding design equation was plotted against the data to illustrate the fit of 
equation to the available data. The CSA A23.3 (2014) design equation was not easily 
plottable in this format, so it will be discussed in later figures. 
The ACI 318 (2014) provisions for monolithically cast specimens and cold-joint 
rough specimens are similar with the exception of the μ value (1.4 for monolithic, 1.0 for 
cold-joint rough). The decrease in the coefficient of friction value causes the limits to 
start to govern at larger values of ρfy resulting in a higher transverse reinforcement 
demand to achieve the maximum allowable shear strength. Previous studies have 
observed that the cold-joint roughened specimens shared a similar behavior to the 
monolithic pre-cracked specimens (Mattock, 1976). This is also observed in this 
evaluation, but the behavior is not similar until ρfy ≥ 750 psi. When ρfy ≤ 750 psi, the 
cold-joint roughened specimens had a lower shear strength than the monolithic pre-




positive linear relationship with ρfy until ρfy = 1,000 psi and then does not show a 
correlation. Compare to the monolithic specimens, the cold-joint rough specimens with 
no transverse reinforcement had a lower shear strength. The ACI 318 (2014) and PCI 
Design Handbook (2010) provisions that do not provide an initial shear strength value are 
more conservative compared to values determined by AASHTO LRFD (2016), since a 
majority of the tested values fall below the initial shear strength of 240 psi provided by 
AASHTO LRFD (2016). 
The plot of the PCI Eq. 5-32a (2010) (Figure 4.51) illustrates a good correlation to 
the trend of the test values. The upper-bound limit on the shear strength (shown in figure) 
begins to govern approximately when there is no correlation between vtest and ρfy. The 
test values that are limit-controlled conservative that are below or to the left of the upper-
bound limit are the specimens that are controlled by their f’c limit. The f’c limit governs 
for specimens with f’c ≤ 4,000 psi. 
Similar to the monolithic specimens, the PCI Eq. 5-32b (2010) plot (Figure 4.52) 
illustrates how the μe approach produces a more economical design for required shear 
strengths between 0 and 1000 psi because it requires less transverse reinforcement. The 
non-linear relationship has more unconservative values (i.e.,, vtest/vcalc<1.0) than the ACI 
318 (2014) and PCI Eq. 5-32a (2010) provisions for 0 ≤ ρfy ≤ 500 psi. 
Figure 4.53 illustrates how the AASHTO LRFD (2016) provision plots against the 
test data. The utilization of a cohesion factor is not conservative for the cold-joint rough 
specimens and causes the linearly-increasing relationship to overestimate the shear 




of the data more accurately than the ACI 318 (2014) and PCI Eq. 5-32a (2010) provisions 
but results in more unconservative values.  
Figures 4.54-4.58 illustrate the vtest/vcalc and ρfy relation for the ACI 318 (2014), 
PCI Design Handbook (2010), AASHTO LRFD (2016), and CSA A23.3 (2014) 
provisions, respectively. Due to a few test specimens that had a small value ρfy that tested 
a high shear strength, the plots have a large scale in the y-axis. The results for the cold-
joint rough specimens are similar to the monolithic specimens. The ACI 318 (2014), PCI 
Eq. 5-32a (2010), and CSA A23.3 (2014) provisions are significantly conservative when 
0 ≤ ρfy ≤ 250 psi. The PCI Eq. 5-32b (2010) (Figure 4.56) and AASHTO LRFD (2016) 
(Figure 4.57) provisions have a more effective calculation of shear strength when 0 ≤ ρfy 
≤ 250 psi because of the increase in shear strength from the initial shear strength 
(AASHTO LRFD (2016)) and non-linear relationship (PCI Eq. 5-32b (2010)). 
Figures 4.59-4.63 illustrate the relationship between vtest/vcalc and f’c for ACI 318 
(2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and CSA 
A23.3 (2014), respectively. There is no a clear correlation between the concrete 
compressive strength and the tested shear strength. The ACI and PCI limits provide 
conservative maximum design shear strength values for 2,000 ≤ f’c ≤ 6,500 psi, which is 
typical structural concrete compressive strength range. The CSA A23.3 (2014) provision 
performs similar to the ACI and PCI Eq. 5-32a (2010) provisions, while the PCI Eq. 5-
32b (2010) and AASHTO LRFD (2016) provisions have several unconservative values 
within the 2,000 ≤ f’c ≤ 4,500 psi range. 
Figures 4.64 and 4.65 illustrate the plot of the effective coefficient of friction, µe, 




monolithically cast specimens, there are several tested values for μe that are less than the 
calculated value.  
Table 4.5 presents the statistics from the μe approach for the cold-joint rough 
specimens. The standard deviation is greater than the average for both fy limited and 
unlimited due to the large separation of data as seen in Figures 4.64 and 4.65. The 
important statistic is the minimum value of 0.15 for fy, limited and fy, unlimited, which 
indicates that there are calculated values of shear strength using PCI Eq. 5-32b (2010) 
that are significantly greater than the actual strength. 
Table 4.14 provides the vtest/vcalc statistics for the evaluation of the ACI 318 
(2014), PCI Design Handbook (2010), AASHTO LRFD (2016), and CSA A23.3 (2014) 
design provisions. The table provides a numerical validation of the evaluation that was 
discussed with the earlier figures. As seen in the table, the ACI 318 (2014), PCI Eq. 5-
32a (2010), and CSA A23.3 (2014) provisions produced the best representation of the 
shear design strength for normalweight cold-joint rough specimens even including the 
specimens with a high vtest/vcalc value, which caused a high coefficient of variation. PCI 
Eq. 5-32b (2010) and AASHTO LRFD (2016) both produced similar results for the tested 
shear strength to the calculated shear strength value but produced several unconservative 
predictions when compared to the other provisions. 
4.1.3. Cold-Joint Smooth Interface Specimens. There was a total of 80 NWC 
cold-joint smooth specimens collected in the evaluation database. In terms of 
normalweight concrete, the concrete-to-concrete connection with a smooth interface is 
the weakest and most likely to fail undesirably because of the decrease in the coefficient 




specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.66-4.69 illustrate the evaluation of ACI 318 (2014), PCI Eq. 
5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016), respectively. It should 
be noted that the PCI Eq. 5-32b (2010) equation is currently only applicable to 
monolithically cast and cold-joint rough specimens, but it was evaluated for cold-joint 
smooth specimens in this thesis work to determine if it could be applicable. The 
corresponding design equation was plotted against the data to illustrate the fit of equation 
to the available data. The CSA A23.3 (2014) design equation was not easily plottable in 
this format so it will be discussed in later figures. 
The ACI 318 (2014) and PCI Eq. 5-32a (2010) provisions for normal weight cold-
joint smooth specimens are the exact same in regards to equation and limit. As discussed 
in Section 2.2.2, the PCI Design Handbook applies the modification factor, λ, to the limit 
of the shear design strength, unlike the ACI 318 (2014) code. In the case of normal 
weight concrete, λ = 1.0 so the limits are identical. For this reason, the evaluation of ACI 
and PCI Eq. 5-32a (2010) produce the same results. Figures 4.66 and 4.67 illustrate the 
evaluation of ACI 318 (2014) and PCI Eq. 5-32a (2010) in terms of the relationship 
between vtest and ρfy. As seen below, the data portray a linearly increasing correlation 
similar to the correlation set forth by the design equation. The majority of the test data 
proved to have a greater strength then the calculated value (0 ≤ ρfy ≤ 500 psi). The 
unconservative values (i.e. vtest ≤ vcalc) of equation-controlled specimens were relatively 
close to the calculated design strength and would be accounted for when a resistance 
factor is applied to the calculated strength. Unfortunately, there were not enough 




reasonable evaluation can be determined for the limits but from available data it can be 
assumed that the limit gives unconservative values. These unconservative values 
provided by the maximum allowable shear strength would also be accounted for if a 
resistance factor was applied.  
Figure 4.68 illustrates the plot of the PCI Eq. 5-32b (2010) provision. The non-
linear equation fits the available data better than the PCI Eq. 5-32a (2010) linear equation 
but at the cost of creating more unconservative predictions of design shear strength.  
The AASHTO LRFD (2016) provision, discussed in Section 2.2.3, shares the 
same coefficient of friction and maximum allowable shear strength limit with ACI 318 
(2014) and PCI Design Handbook (2010) for normal weight concrete cold-joint smooth 
specimens. The only difference between AASHTO LRFD (2016) and the previously 
discussed provisions is the inclusion of an initial shear strength of 75 psi. The addition of 
an initial strength of 75 psi is accurate and conservative with the available data that is 
plotted with ρfy = 0. The initial strength value forces the equation to calculate a slightly 
higher design strength when compared to ACI 318 (2014) and PCI Design Handbook 
(2010) and produces more unconservative values. These values are close to the calculated 
value that the resistance factor such that it could account for the unreliability, but it may 
be too close to accept for a shear governed connection.  
Figures 4.70-4.74 represents the same information as provided above yet 
evaluates the vtest/vcalc and ρfy correlation. Similar to the monolithic and cold-joint rough 
specimen behavior, the ACI 318 (2014) (Figure 4.70), PCI Eq. 5-32a (2010) (Figure 




ρfy ≤ 250 psi. The PCI Eq. 5-32b (2010) (Figure 4.72) and AASHTO LRFD (2016) 
(Figure 4.73) portray a more efficient relationship (vtest/vcalc is closer to 1.0). 
Figures 4.75-4.79 is evaluating the vtest/vcalc and f’c correlation. There is not an 
observable correlation within the plots, but all design provisions produce unconservative 
values (i.e vtest/vcalc < 1.0) for 2,000 ≤ f’c ≤ 6,000 psi. 
Figures 4.80 and 4.81 illustrate the plot of tested µe values with the calculated µe 
values. Figure 4.81 shows that the tested value of µe for a majority of the data is lower 
than the calculated value but does show correlation to the µ value that is used in the other 
provisions. The µe approach is not applicable to the normal weight cold-joint smooth 
specimens. 
Table 4.6 summarizes the statistical evaluation of the μe approach when applied to 
normal weight concrete cold-joint smooth specimens. As discussed, the μe approach does 
not provide sufficient proof that it could be applicable to cold-joint smooth specimens. 
The table further proves this conclusion because the standard deviation is greater than the 
average value and is reflected with the coefficient of variation. 
Table 4.15 summarizes the statistical evaluation of the design provisions for 
normalweight concrete cold-joint smooth specimens. The statistical evaluation illustrates 
that there is not one provision that performs significantly better than another. For 
example, PCI Eq. 5-32b (2010) has an average of approximately 1.0 but has a standard 
deviation and coefficient of variation of ~0.6, which is large for that low of an average. 
From the discussion of Figures 4.66-69, the ACI 318 (2014) and PCI Eq. 5-32a (2010) 





4.2. SAND-LIGHTWEIGHT CONCRETE SPECIMENS 
Sand-lightweight concrete specimens represented a small percentage (~13%) of 
the analysis database with 103 of the 773 individual specimens. The use of lightweight 
aggregate in concrete is a relatively new concept within structural design. The main 
concern is with the strength of the aggregate since lightweight aggregate is weaker than 
normalweight aggregate. The evaluation of the design provisions for sand-lightweight 
was focused on the effectiveness of the design provisions (main objective of thesis work) 
while also looking at the use of the modification factor, λ, to determine if it is necessary 
in the calculation. Out of the 103 individual specimens, 47 were monolithic specimens, 
36 were cold-joint specimens with an intentional roughening of the interface (roughened), 
and 20 were cold-joint specimens with no intentional roughening of the interface 
(smooth). The breakdown is illustrated in Table 4.2. Sections 4.2.1-3 will discuss the 
individual evaluation of monolithic, cold-joint roughened, and cold-joint smooth 
specimens, respectively. 
4.2.1. Monolithically Cast Specimens. The same evaluation process for the 
normalweight monolithic specimens was utilized for the sand-lightweight monolithic 
specimens. The overall behavior of the monolithic specimens was evaluated, and then the 
specimens were divided into pre-cracked and un-cracked specimens and evaluated 
separately. Due to the small number of un-cracked monolithically cast specimens there 
was no significant evaluation that could be conducted, but the data is presented in Figures 
4.114-4.129. 
Figures 4.82-4.85 illustrates the correlation between vtest and ρfy of the available 




and AASHTO LRFD (2016), respectively. The linearly increasing relationship 
determined by ACI (Figure 4.82), PCI Eq. 5-32a (2010) (Figure 4.83), and AASHTO 
LRFD (2016) (Figure 4.84) accurately follows the same trend as the plotted data. The 
data illustrates a linearly increasing relationship for 0 ≤ ρfy ≤ 750 psi and then shows no 
correlation. The only difference between ACI 318 (2014) and PCI Eq. 5-32a (2010) is 
that the limit on the shear strength for PCI Eq. 5-32a (2010) is 850 psi compared to 800 
psi for ACI. The PCI Eq. 5-32b (2010) (Figure 4.84) provision overestimates the design 
strength considerably more than ACI 318 (2014) and PCI Eq. 5-32a (2010). AASHTO 
LRFD (2016) provides a better fit correlation than the previously discussed provisions. 
This causes the overestimation of design strength for specimens that were equation-
controlled, but the maximum allowable design strength limit is more effective.  
Figures 4.86-4.90 illustrate the relationship between vtest/vcalc and ρfy. It is the 
same information that was presented in Figures 4.82-4.85. ACI 318 (2014) (Figure 4.86), 
PCI Eq. 5-32a (2010) (Figure 4.87), and CSA A23.3 (2014) (Figure 4.90) underestimate 
the design strength for specimens with 0 ≤ ρfy ≤ 250 psi. PCI Eq. 5-32b (2010) (Figure 
4.88) and AASHTO LRFD (2016) (Figure 4.89) predict the design shear strength more 
efficiently compared to the other design provision.  
Figures 4.91-4.95 illustrate the relationship between vtest/vcalc and f’c. All of the 
provisions illustrate that the limits govern for 2,000 ≤ f’c ≤ 6,000 psi and produce 
conservative predictions (i.e. vtest/vcalc ≥ 1.0). PCI Eq. 5-32b (2010) (Figure 4.93) and 
AASHTO LRFD (2016) (Figure 4.94) show unconservative values for equation-
controlled specimens with f’c =8-8,500 psi, but this is caused by the clamping stress 




(Figure 4.95) portrays unconservative values for limit-controlled specimens with a low 
f’c. 
Figures 4.96 and 4.97 portray the tested value of µe and the calculated value of µe. 
Most of the specimens tested did not have transverse reinforcement with a fy ≥ 60 ksi, so 
Figures 4.96 and 4.97 are almost identical. They illustrate how the tested µe value, similar 
to the evaluation in the normal weight specimens, is unconservative for a number of the 
tested specimens.   
Figures 4.98-4.113 and 4.114-4.129 provide the separate information for pre-
cracked and un-cracked monolithic specimens, respectively, in the same order as was 
presented when the monolithic specimens were discussed as a whole. The evaluation of 
the monolithically cast specimens was primarily based on the pre-cracked specimens 
since they made up 80% of the data so discussion of the pre-cracked specimens is the 
same as what was previously discussed. 
Table 4.7 summarizes the statistical evaluation of the µe approach with the SLWC 
monolithic specimens. As shown in the table, fy limited test values for the pre-cracked 
specimens governs for the evaluation of the µe approach. The data had an average of 0.79, 
which is un-conservative.  
Table 4.16 summarizes the statistical evaluation of the SLWC monolithic 
specimens with respect to the design provisions. Since the pre-cracked case governs the 
design, the provisions were evaluated using the statistics from the pre-cracked data. The 
ACI 318 (2014) provision provides the most efficient design with an average of 1.26 and 
standard deviation of 0.22. When using the ACI 318 (2014) provision, the majority of the 




similar to the ACI provision. PCI Eq. 5-32b (2010) and AASHTO LRFD (2016) 
produced the least conservative prediction of design shear strength. 
4.2.2.  Cold-Joint Roughened Interface Specimens. A total of 36 SLWC cold-
joint rough specimens were collected in the evaluation database. The vtest values for the 
specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.130-4.134 illustrate the evaluation of ACI 318 (2014), PCI 
Eq. 5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016), respectively. The 
corresponding design equation was plotted against the data to illustrate the fit of equation 
to the available data. The CSA A23.3 (2014) design equation was not easily plottable in 
this format so it will be discussed in later figures. 
The ACI 318 (2014) provisions for monolithic specimens and cold-joint rough 
specimens are similar with the exception of the μ value (1.4λ for monolithic, 1.0λ for 
cold-joint rough). The decrease in the coefficient of friction value causes the limits to 
start to govern at larger values of ρfy resulting in a higher transverse reinforcement 
demand to achieve the maximum allowable shear strength. Previous studies have 
observed that the cold-joint roughened specimens shared a similar behavior to the 
monolithic pre-cracked specimens (Mattock, 1976). This is also observed in this 
evaluation in the NWC specimens (Figures 4.2 and 4.50) but not in the SLWC 
specimens. The SLWC cold-joint rough specimens tested higher shear strengths 
compared to the monolithic specimens. 
Figures 4.130-4.133 illustrate the relation between vtest and ρfy for the ACI 318 
(2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016) 




≤ 1000 psi with no correlation after ρfy ≥ 1000 psi. This behavior was also noted in the 
NWC cold-joint rough specimens.  
ACI 318 (2014) (Figure 4.130), PCI Eq. 5-32a (2010) (Figure 4.131), and PCI Eq. 
5-32b (2010) (Figure 4.132) predict conservative (i.e. vtest >vcalc) values for the design 
shear strength. PCI Eq. 5-32b (2010) predicts less conservative values due to the non-
linear relationship allowing for a higher shear strength at lower ρfy. AASHTO (2016) 
(Figure 4.133) predicts a better fit bi-linear relationship than the other provisions. 
Figures 4.134-4.138 illustrate the vtest/vcalc and ρfy relation for ACI 318 (2014), 
PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and CSA A23.3 
(2014), respectively. Similar to the previous evaluations of the provisions using the 
vtest/vcalc vs. ρfy plot, the ACI 318 (2014) (Figure 4.134), PCI Eq. 5-32a (2010) (Figure 
4.135), and CSA A23.3 (2014) (Figure 138) provisions predict a significantly 
conservative shear strength for specimens with a ρfy ≤ 250 psi. PCI Eq. 5-32b (2010) 
(Figure 4.136) and AASHTO LRFD (2016) (Figure 4.137) provisions establish a more 
effective relationship between vtest/vcalc and ρfy. 
Figures 4.139-4.143 illustrate the relationship between vtest/vcalc and f’c for ACI 
318 (2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and 
CSA A23.3 (2014), respectively. There is no clear or observable correlation from the 
available data. 
Figures 4.144 and 4.145 illustrate the plot of the effective coefficient of friction, 
µe, versus the tested shear strength of the specimens. As seen in the figures, unlike the 
previous evaluations of the µe approach, the tested values of µe are greater than the 




Table 4.8 summarizes the statistical evaluation of the µe approach with the SLWC 
cold-joint rough specimens. Table 4.17 summarizes the statistical evaluation of the 
SLWC cold-joint rough specimens with respect to the design provisions. The AASHTO 
provision provides the most efficient design with an average of 1.34 and standard 
deviation of 0.31. ACI and PCI Eq. 5-32a (2010) produced the least efficient prediction 
of design shear strength due to the conservatism of the calculated design shear strength. 
4.2.3.  Cold-Joint Smooth Interface Specimens. A total of 20 SLWC cold-joint 
smooth specimens were collected in the evaluation database. The vtest values for the 
specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.146-4.149 illustrate the evaluation of ACI 318 (2014), PCI 
Eq. 5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016), respectively. It 
should be noted that the PCI Eq. 5-32b (2010) equation is currently only applicable to 
monolithically cast and cold-joint rough specimens but it was evaluated for cold-joint 
smooth specimens in this thesis work to determine if it could be applicable. The 
corresponding design equation was plotted against the data to illustrate the fit of equation 
to the available data. The CSA A23.3 (2014) provision was not easily plottable in this 
format so it will be discussed in later figures. 
The ACI 318 (2014) and PCI Eq. 5-32a (2010) provisions for SLWC, similar to 
NWC, cold-joint smooth specimens are the exact same in regard to equation but the limit 
for PCI is now lower due to the application of the modification factor. As discussed in 
Section 2.2.2, the PCI Design Handbook (2010) applies the modification factor, λ, to the 
limit of the shear design strength, unlike the ACI 318 (2014) code. In the case of SLWC, 




5-32a (2010) in terms of the relationship between vtest and ρfy. As seen below, the data 
portrays a linearly increasing correlation similar to the correlation set forth by the design 
equation. The majority of the test data proved to have a greater strength then the 
calculated value while 0 ≤ ρfy ≤ 1,500 psi. Unfortunately, there were not enough 
specimens that were limit-controlled for ACI 318 (2014) and PCI Eq. 5-32a (2010) so no 
reasonable evaluation can be determined for the limits but from available data the use of 
the modification factor in the PCI Eq. 5-32a (2010) limit forces the limit to govern for a 
lower value of ρfy (as expected). From Figures 4.146 and 4.147, the PCI Eq. 5-32a (2010) 
limit may be governing too soon to accurately depict the strength development for SLWC 
cold-joint smooth specimens because the data is still following a linearly increasing 
correlation. More test data will be needed to further evaluate this behavior. If the 
modification factor was removed from the PCI limit then the provision would be identical 
to ACI 318 (2014) and as shown in Figure 4.146, the prediction of design shear strength 
is modestly conservative. 
As mentioned before, the PCI Eq. 5-32b (2010) provision is not applicable to 
cold-joint smooth specimens but was still evaluated to determine if it could possibly be 
applicable. Figure 4.148 illustrates how the increase in available design strength for 0 ≤ 
ρfy ≤ 1,100 psi has a closer relationship to the tested shear strength of the specimens 
within that range. It has a less conservative prediction when compared to ACI 318 (2014) 
and PCI Eq. 5-32a (2010). There is not enough data to accurately determine or evaluate 
the effectiveness of the PCI Eq. 5-32b (2010) approach for this case. It proves to be 




Figure 4.149 illustrates the plot of the AASHTO LRFD (2016) provision against 
the available data. The AASHTO LRFD (2016) provision is similar to the ACI 318 
(2014) provision for SLWC cold-joint smooth specimens except for an increase in the 
initial shear strength (75 psi). The addition of the initial shear strength grants an increase 
in the shear strength for specimens with 0 ≤ ρfy ≤ 1,100 psi. This increase in shear 
strength is less conservative than the ACI 318 (2014) and PCI Eq. 5-32a (2010) 
provisions yet produces a more effective prediction of shear strength similar to the PCI 
Eq. 5-32b (2010) provision. The limit governs at a lower ρfy than the ACI 318 (2014) 
limit and forces specimens to be limit-controlled similar to PCI Eq. 5-32a (2010). The 
discussion of the PCI Eq. 5-32a (2010) limit holds true for the AASHTO LRFD (2016) 
limit as well. 
Figures 4.150-4.154 illustrate the vtest/vcalc vs. ρfy relationship for ACI 318 (2014), 
PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and CSA A23.3 
(2014), respectively. ACI 318 (2014) (Figure 4.150), PCI Eq. 5-32a (2010) (Figure 
4.151), PCI Eq. 5-32b (2010) (Figure 4.152), and AASHTO LRFD (2016) (Figure 4.153) 
predict moderately conservative values for shear strength for specimens with 500 ≤ ρfy ≤ 
1,000 psi. CSA A23.3 (2014) (Figure 4.154) predicts unconservative (i.e. vtest/vcalc < 1.0) 
values for shear strength unlike the previous provisions. The CSA A23.3 (2014) 
provision illustrates a more best fit trend with the available data by containing both 
unconservative and conservative values. 
Figures 4.155-4.159 illustrate the vtest/vcalc vs. f’c relationship for ACI 318 (2014), 
PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and CSA A23.3 




4.151), PCI Eq. 5-32b (2010) (Figure 4.152), AASHTO LRFD (2016) (Figure 4.153), 
and CSA A23.3 (2014) (Figure 4.154) illustrate a higher conservative prediction of shear 
strength for specimens that have a higher concrete compressive strength. The CSA A23.3 
(2014) provision is not conservative for specimens with 4,000 ≤ f’c ≤ 6,000 psi. This 
could lead to unconservative designs with concrete compressive strength within the 
typical range for structural concrete. 
Figures 4.160 and 4.161 portray the plot of the tested µe to the calculated equation 
for µe. The µe approach is currently not applicable for cold-joint smooth specimens, but 
from the evaluation of the PCI Eq. 5-32b (2010) provision (Figure 4.148) the µe approach 
could be applicable to SLWC cold-joint smooth specimens. This will need to be further 
investigated with more test specimens. Figure 4.161 illustrates how the tested values of 
µe were conservative (i.e. µe,calc < µe,test) when compared to the calculated values of µe and 
the value of µ. This provides more justification that the evaluation of PCI Eq. 5-32b 
(2010) in Figure 4.148 was conservative and provided a more effective shear strength 
prediction than the ACI 318 (2014) and PCI Eq. 5-32a (2010) provisions. This further 
justifies the need to collect more test data in order to verify if the µe approach can be 
applicable.  
Table 4.9 summarizes the statistical evaluation of the μe approach when applied to 
SLWC cold-joint smooth specimens. As discussed, the μe approach does provide 
evidence that it could be applicable with the available data. More data are needed to 
construct a more accurate evaluation.  
Table 4.18 summarizes the statistical evaluation of the design provisions for 




effectiveness of the PCI Eq. 5-32b (2010) and AASHTO LRFD (2016) provisions 
compared to the ACI 318 (2014) and PCI Eq. 5-32a (2010) provisions. The statistical 
evaluation of the CSA A23.3 (2014) provision illustrates how it predicts a more best-fit 
relationship than the other provisions. 
 
4.3. ALL-LIGHTWEIGHT CONCRETE SPECIMENS 
ALWC specimens represented a small percentage (~7%) of the analysis database 
with 52 of the 773 individual specimens. The evaluation of the design provisions with 
regards to ALWC was focused on the effectiveness of the design provisions (main 
objective of thesis work) while also looking at the use of the modification factor, λ, to 
determine if it is necessary within the calculation. This was also examined in Shaw and 
Sneed’s study (2014). They observed the conservative nature of the ACI 318 (2011) and 
PCI (2010) provisions for ALWC even if the modification factor for ALWC was equal to 
1.0, ultimately eliminating the reduction from the design provisions (Shaw and Sneed, 
2014).  Out of the 52 individual specimens, 32 were monolithic specimens, 10 were cold-
joint specimens with an intentional roughening of the interface (roughened), and 10 were 
cold-joint specimens with no intentional roughening of the interface (smooth). The 
breakdown is illustrated in Table 4.15. Sections 4.3.1-3 will discuss the individual 
evaluation of monolithic, cold-joint roughened, and cold-joint smooth specimens, 
respectively. As seen in Table 4.3, currently there are only a few studies conducted with 
ALWC. This limits the quality of evaluation of the current design provision in respect to 
ALWC. Any evaluation will need to be validated by collecting/performing more shear 




4.3.1.  Monolithically Cast Specimens. The same evaluation procedure as 
discussed with NWC and SLWC was conducted with the monolithic specimens with 
ALWC. The overall behavior was evaluated, but then the specimens were divided into 
pre-cracked and un-cracked specimens to evaluate the different behavior.  
Figures 4.162-4.165 illustrate the comparison of the available test data to the plots 
of the ACI 318 (2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD 
(2016), and CSA A23.3 (2014) provisions, respectively. Overall, the data portray a 
linearly increasing correlation for 0 ≤ ρfy ≤ 700 psi. The linear trend of the data illustrates 
a slower strength increase then is suggested by the ACI 318 (2014) (Figure 4.162), PCI 
Eq. 5-32a (2010) (Figure 4.163), and AASHTO LRFD (2016) (Figure 4.165) provisions. 
ACI 318 (2014), PCI Design Handbook (2010), and AASHTO LRFD (2016) limits begin 
to govern for specimens with ρfy ≥ 700 psi, which is accurate for the available data. The 
limit suggested by PCI (2010) includes the modification factor. As seen in a comparison 
of Figures 4.162 (ACI 318 (2014) and 4.163 (PCI Eq. 5-32a (2010), the exclusion of the 
modification factor in the limit still produces conservative maximum allowable design 
shear strengths. 
Figure 4.164 illustrates the comparison of the test data with the PCI Eq. 5-32b 
(2010) provision. Similar to the evaluation of PCI Eq. 5-32b (2010) for NWC and SLWC 
specimens, the equation increases available shear strength for specimens with a ρfy lower 
than the limit governing value yet causes unconservative predictions for some specimens. 
Figure 4.165 illustrates the comparison of the test values to the AASHTO LRFD 




trend with the equation-controlled specimen data causing a similar proportion of 
conservative and unconservative predictions of shear strength. 
Figures 4.166-4.170 illustrate the relationship between vtest/vcalc and ρfy for ACI 
318 (2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and 
CSA A23.3 (2014), respectively. The test values illustrate the conservative nature of the 
ACI 318 (2014) (Figure 4.166), PCI Eq. 5-32a (2010) (Figure 4.167), and CSA A23.3 
(2014) (Figure 4.170) provisions for specimens with 0 ≤ ρfy ≤ 250 psi. PCI Eq. 5-32b 
(2010) (Figure 4.168) and AASHTO LRFD (2016) (Figure 4.169) provide a more 
realistic prediction of the shear strength of the connections. 
Figures 4.171-4.175 illustrate the relationship between vtest/vcalc and f’c for ACI 
318 (2014), PCI Eq. 5-32a (2010), PCI Eq. 5-32b (2010), AASHTO LRFD (2016), and 
CSA A23.3 (2014),, respectively. There is no clear or observable correlation due to the 
majority of the specimens having a similar compressive strength. 
Figures 4.176 and 4.177 illustrate the comparison of the tested µe values to the 
equation for the calculated value for µe. Similar to the previous evaluations of the µe 
approach for monolithic specimens, some of the test values are less than the calculated 
value for design. 
Figures 4.178-4.193 illustrate the evaluation of the design provisions for ALWC 
monolithic pre-cracked specimens in the same manner as presented for ALWC 
monolithic specimens. The previous evaluation discussion of the monolithic specimens is 
representative of the evaluation of the pre-cracked specimens since the removal of the un-




Figures 4.194-4.209 illustrate the evaluation of the design provisions for ALWC 
monolithic un-cracked specimens in the same manner as presented for ALWC monolithic 
specimens. The evaluation of the un-cracked specimens proved that the design provisions 
predict moderately conservative values with little to no unconservative predictions. CSA 
A23.3 (2014) was the only provision to contain unconservative values of shear strength.  
Figure 4.202 illustrates the comparison of the vtest/vcalc ratio to ρfy for the CSA 
A23.3 (2014) provision. As shown, the provision predicts unconservative values for 
specimens that are limit-controlled. The CSA A23.3 (2014) does not stipulate multiple 
limit equations but rather utilizes a single limit that is dependent on the compressive 
strength. The limit is set at 0.25 of the compressive strength of the specimen which may 
be too high when compared to ACI 318 (2014) and PCI Design Handbook (2010) limit 
values of 0.2f’c and 0.225f’c. 
Table 4.10 summarizes the statistical evaluation of μe,test/μe,calc for the ALWC 
monolithic specimens. As discussed previously in this section, the calculated μe values 
were determined to be greater than the test values for a percentage of the specimens. As 
shown in the statistics for the pre-cracked specimens when the fy was limited to 60ksi, the 
test to calculated ratio had values as low as 0.58 and had an average of 0.83 when the 
desired ratio is 1.0 or greater. 
Table 4.19 summarizes the statistical evaluation of the vtest/vcalc ratio for all of the 
design provisions. While ACI 318 (2014) and PCI Eq. 5-32a (2010) provided similar 
results as discussed earlier, the PCI Eq. 5-32b (2010) and AASHTO LRFD (2016) 
provisions were determined to predict the design shear strength more effectively. 




confirming the best fit nature of the provision with the test data. CSA A23.3 (2014) had 
the largest standard deviation and coefficient of variation. 
4.3.2. Cold-Joint Roughened Interface Specimens. A total of 10 ALWC cold-
joint rough specimens were collected in the evaluation database. The vtest values for the 
specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.210-4.213 illustrate the evaluation of ACI 318 (2014), PCI 
Eq. 5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016), respectively. The 
corresponding design equation was plotted against the data to illustrate the fit of equation 
to the available data. The CSA A23.3 (2014) provision was not easily plottable in this 
format so it will be discussed in later figures. 
The 10 test specimens were comprised of 6 test specimens from Shaw and Sneed 
(2014) and 4 specimens from Krc, Wermager, Sneed, and Meinheit (2016). The observed 
behavior from this evaluation coincides with the behavior that was observed in their 
studies since there were no other studies with ALWC cold-joint rough specimens in the 
evaluation database. 
All specimens had the same amount of transverse reinforcement through the 
interface but had varying concrete compressive strengths. AASHTO LRFD (2016) 
(Figure 4.213) is the only provision to predict unconservative shear strength values for 
the specimens. The addition of an initial shear strength within the AASHTO LRFD 
(2016) equation increases the calculated shear strength for specimens with a ρfy ≤ ρfy,limit 
and forces the limit to control at a lower value of ρfy as is evident in the figure. The 
maximum allowable shear strength limit suggested by AASHTO LRFD (2016) is larger 




Figures 4.214-4.218 illustrate the relationship between the vtest/vcalc ratio and ρfy. 
Figures 4.219-4.223 illustrate the relationship between the vtest/vcalc ratio and f’c. As 
observed in the study by Shaw and Sneed (2014), the increase in the compressive 
strength of the concrete correlated to an increase in the shear strength of the connection. 
Figures 4.224 and 4.225 illustrate the comparison of the tested values to the 
calculated values of µe. The calculated values were determined to be conservative relative 
to the available test data. 
Table 4.11 summarizes the statistical evaluation of the μe approach. Table 4.20 
summarizes the statistical evaluation of the tested shear strength to the calculated shear 
strength for each design provision. Since the data contained specimens with the same 
value for ρfy, there is not enough data to determine the most effective design provision. 
AASHTO LRFD (2016), as discussed earlier in the section, has a higher maximum limit 
value than the other provisions that causes the limit to govern at lower values of ρfy and 
over-estimate the design shear strength, with regards to the available data.  
4.3.3. Cold-Joint Smooth Interface Specimens. A total of 10 ALWC cold-joint 
smooth specimens were collected in the evaluation database. The vtest values for the 
specimens were plotted versus the clamping stress, ρfy, and then evaluated with each 
design provision. Figures 4.226-4.229 illustrate the evaluation of ACI 318 (2014), PCI 
Eq. 5-32a (2010), PCI Eq. 5-32b (2010), and AASHTO LRFD (2016), respectively. The 
corresponding design equation was plotted against the data to illustrate the fit of equation 
to the available data. The CSA A23.3 (2014) provision was not easily plottable in this 




The 10 test specimens were comprised of 6 test specimens from Shaw and Sneed 
(2014) and 4 specimens from Krc, Wermager, Sneed, and Meinheit (2016). The observed 
behavior from this evaluation coincides with the behavior that was observed in their 
studies since there were no other studies with ALWC cold-joint smooth specimens in the 
evaluation database. 
All specimens had the same amount of transverse reinforcement through the 
interface but had varying concrete compressive strengths. ACI 318 (2014) (Figure 4.226), 
PCI Eq. 5-32a (2010) (Figure 4.227), PCI Eq. 5-32b (2010) (Figure 4.228), and 
AASHTO LRFD (2016) (Figure 4.229) provisions all provide a conservative prediction 
of design shear strength.  
Figures 4.230-4.234 illustrate the relationship between the vtest/vcalc ratio and ρfy. 
When comparing ACI 318 (2014) (Figure 4.230), PCI Eq. 5-32a (2010) (Figure 4.231), 
and AASHTO LRFD (2016) (Figure 4.233), it is observed that ACI 318 (2014) and PCI 
Eq. 5-32a (2010) predict more conservative values of design shear strength. The 
specimens are equation-controlled and the only difference between the ACI 318 and PCI 
Eq. 5-32a (2010) equation and the AASHTO LRFD (2016) equation is the use of the 
modification factor in the coefficient of friction. This aligns with the observation from 
Krc, Wermager, Sneed and Meinheit (2016) that there is no justification to use the 
modification factor in the coefficient of friction calculation for ALWC cold-joint smooth 
specimens.   
Figures 4.235-239 illustrate the relationship between the vtest/vcalc ratio and f’c. As 
observed in the study by Shaw and Sneed (2014), the increase in the compressive 




Figures 4.240 and 4.241 illustrate the comparison of the tested values to the 
calculated values of µe. The calculated values were determined to be conservative 
relative to the available test data. 
Table 4.12 summarizes the statistical evaluation of the μe approach. Table 4.21 
summarizes the statistical evaluation of the tested shear strength to the calculated shear 
strength for each design provision. Since the data contained specimens with the same 
value for ρfy, there is not enough data to determine the most effective design provision. 
As discussed earlier in the section, the inclusion of the modification factor within the 
coefficient of friction for ALWC cold-joint smooth specimens provides a conservative 
prediction of the shear strength of the connection. More test should be conducted to 
further study this behavior. 
 
 
















ACI 318 (Eq. 2.6) 
 










Figure 4.5. NWC monolithic vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 


































































Figure 4.17. NWC Monolithic µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.4 














ACI 318 (Eq. 2.6) 
 










Figure 4.21. NWC MC vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.33. NWC MC µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.4 














ACI 318 (Eq. 2.6) 
 










Figure 4.37. NWC MU vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.49. NWC MU µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.4 














ACI 318 (Eq. 2.6) 
 










Figure 4.53. NWC rough vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.65. NWC rough µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.0 









Figure 4.67. NWC smooth vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.69. NWC smooth vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.81. NWC Smooth µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) 
µ=0.6 










Figure 4.83. SLWC monolithic vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.85. SLWC monolithic vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 



































































Figure 4.97. SLWC monolithic µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.19 









Figure 4.99. SLWC MC vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.101. SLWC MC vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.113. SLWC MC µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.19 









Figure 4.115. SLWC MU vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.117. SLWC MU vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.129. SLWC MU µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.19 









Figure 4.131. SLWC rough vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.133. SLWC rough vtest vs. ρfy with AASHTO LRFD (2016) provision 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.145. SLWC rough µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) 
µ=0.85 










Figure 4.147. SLWC smooth vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.149. SLWC smooth vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.161. SLWC smooth µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) 
µ=0.51 










Figure 4.163. ALWC monolithic vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.165. ALWC monolithic vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.177. ALWC monolithic µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.05 









Figure 4.179. ALWC MC vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.181. ALWC MC vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.193. ALWC MC µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.05 









Figure 4.195. ALWC MU vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.197. ALWC MU vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.209. ALWC MU µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=1.05 









Figure 4.211. ALWC rough vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.213. ALWC rough vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 

































































Figure 4.225. ALWC rough µe vs. vtest (fy limited) 
 
 
µe (Eq. 2.9) µ=0.75 









Figure 4.227. ALWC smooth vtest vs. ρfy with PCI Eq. 5-32a (2010) provision 
 
 
ACI 318 (Eq. 2.6) 
 










Figure 4.229. ALWC smooth vtest vs. ρfy with AASHTO LRFD (2016) provision 
 
 
PCI 5-32b (Eq. 2.8) 
 








































































µe (Eq. 2.9) µ=0.45 




Table 4.1. Distribution of NWC specimens 
 No. of Specimens 
NWC1 618 
Monolithically Cast 256 
-Pre-cracked 195 
-Uncracked 61 
CJ2 Roughened 282 
CJ2 Smooth 80 




Table 4.2. Distribution of SLWC specimens 
 No. of Specimens 
SLWC1 103 
Monolithically Cast 47 
-Pre-cracked 38 
-Un-cracked 9 
CJ2 Roughened 36 
CJ2 Smooth 20 
  1Sand-lightweight Concrete 
         2Cold-Joint 
 
 
Table 4.3. Distribution of ALWC Specimens 
 No. of Specimens 
ALWC1 52 
Monolithically Cast 32 
-Pre-cracked 16 
-Un-cracked 16 
CJ2 Roughened 10 
CJ2 Smooth 10 






Table 4.4. μe,test/μe,calc statistics for NWC monolithic specimens 
  μe,test/μe,calc 
Provision Statistics Monolithic Pre-cracked Uncracked 
fy, unlimited 
Maximum 6.51 2.85 6.51 
Minimum 0.35 0.35 0.84 
Average 1.47 1.17 2.24 
STDev 1.09 0.57 1.60 
COV 0.74 0.49 0.72 
fy, limited 
Maximum 9.00 3.66 9.00 
Minimum 0.35 0.35 0.84 
Average 1.72 1.31 2.75 
STDev 1.54 0.66 2.40 
COV 0.89 0.51 0.88 
 
 
Table 4.5. μe,test/μe,calc statistics for NWC cold-joint rough specimens 
  μe,test/μe,calc 





















Table 4.6. μe,test/μe,calc statistics for NWC cold-joint smooth specimens 
  μe,test/μe,calc 















Table 4.7. μe,test/μe,calc statistics for SLWC monolithic specimens 
  μe,test/μe,calc 
Provision Statistics Monolithic Pre-cracked Uncracked 
fy, unlimited 
Maximum 2.29 1.08 2.29 
Minimum 0.25 0.25 1.06 
Average 0.79 0.68 1.32 
STDev 0.37 0.24 0.42 
COV 0.47 0.36 0.32 
fy, limited 
Maximum 2.29 1.20 2.29 
Minimum 0.25 0.25 1.06 
Average 0.84 0.72 1.37 
STDev 0.39 0.28 0.40 









Table 4.8. μe,test/μe,calc statistics for SLWC cold-joint rough specimens 
  μe,test/μe,calc 















Table 4.9. μe,test/μe,calc statistics for SLWC cold-joint smooth specimens 
  μe,test/μe,calc 





















Table 4.10. μe,test/μe,calc statistics for ALWC monolithic specimens 
  μe,test/μe,calc 
Provision Statistics Monolithic Pre-cracked Uncracked 
fy, unlimited 
Maximum 2.77 1.12 2.77 
Minimum 0.58 0.58 0.98 
Average 1.11 0.80 1.46 
STDev 0.50 0.14 0.54 
COV 0.45 0.17 0.37 
fy, limited 
Maximum 2.77 1.34 2.77 
Minimum 0.58 0.58 0.98 
Average 1.14 0.83 1.49 
STDev 0.50 0.19 0.52 
COV 0.44 0.22 0.35 
 
 
Table 4.11. μe,test/μe,calc statistics for ALWC cold-joint rough cast specimens 
  μe,test/μe,calc 
























Table 4.12. μe,test/μe,calc statistics for ALWC cold-joint smooth specimens 
  μe,test/μe,calc 



































Table 4.13. Statistics for NWC monolithic specimens 
  vtest/vcalc 
Provision Statistics Monolithic Pre-cracked Uncracked 
ACI 318-14 
Maximum 5.40 3.98 5.40 
Minimum 0.85 0.85 1.10 
Average 1.73 1.57 2.12 
STDev 0.70 0.46 1.00 
COV 0.41 0.29 0.47 
PCI5-32a 
Maximum 5.40 3.98 5.40 
Minimum 0.89 0.89 0.97 
Average 1.66 1.49 2.08 
STDev 0.75 0.49 1.06 
COV 0.45 0.33 0.51 
PCI5-32b 
Maximum 3.00 2.06 3.00 
Minimum 0.59 0.59 0.92 
Average 1.32 1.21 1.59 
STDev 0.46 0.29 0.65 
COV 0.35 0.24 0.41 
AASHTO LRFD 
Maximum 2.94 2.94 2.35 
Minimum 0.46 0.46 0.73 
Average 1.17 1.14 1.28 
STDev 0.43 0.42 0.44 
COV 0.36 0.37 0.35 
CSA 
Maximum 7.56 4.88 7.56 
Minimum 0.65 0.65 0.95 
Average 2.02 1.72 2.75 
STDev 1.12 0.70 1.57 














Table 4.14 Statistics for NWC cold-joint rough specimens 
  vtest/vcalc 












































Table 4.15. Statistics for NWC cold-joint smooth specimens 
  vtest/vcalc 












































Table 4.16. Statistics for SLWC monolithic specimens 
  vtest/vcalc 
Provision Statistics Monolithic Pre-cracked Uncracked 
ACI 318-14 
Maximum 3.02 1.78 3.02 
Minimum 0.86 0.86 1.30 
Average 1.33 1.26 1.67 
STDev 0.33 0.22 0.56 
COV 0.25 0.17 0.34 
PCI5-32a 
Maximum 3.02 1.78 3.02 
Minimum 0.86 0.86 1.22 
Average 1.28 1.21 1.60 
STDev 0.34 0.21 0.59 
COV 0.27 0.18 0.37 
PCI5-32b 
Maximum 1.64 1.44 1.64 
Minimum 0.54 0.54 1.21 
Average 1.07 1.00 1.39 
STDev 0.25 0.21 0.15 
COV 0.23 0.21 0.11 
AASHTO LRFD 
Maximum 2.08 1.27 2.08 
Minimum 0.55 0.55 1.08 
Average 1.03 0.95 1.34 
STDev 0.26 0.17 0.34 
COV 0.25 0.18 0.25 
CSA 
Maximum 3.60 2.12 3.60 
Minimum 0.54 0.54 0.98 
Average 1.33 1.27 1.63 
STDev 0.50 0.38 0.85 














Table 4.17. Statistics for SLWC rough specimens 
  vtest/vcalc 












































Table 4.18. Statistics for SLWC smooth specimens 
  vtest/vcalc 












































Table 4.19. Statistics for ALWC monolithic specimens 
  vtest/vcalc 
Provision Statistics Monolithic Pre-cracked Uncracked 
ACI 318-14 
Maximum 3.38 1.82 3.38 
Minimum 0.98 0.98 1.31 
Average 1.49 1.26 1.75 
STDev 0.54 0.23 0.67 
COV 0.36 0.18 0.39 
PCI5-32a 
Maximum 3.38 1.82 3.38 
Minimum 0.98 0.98 1.32 
Average 1.53 1.30 1.80 
STDev 0.53 0.22 0.65 
COV 0.35 0.17 0.36 
PCI5-32b 
Maximum 1.92 1.42 1.92 
Minimum 0.88 0.88 1.30 
Average 1.33 1.15 1.54 
STDev 0.26 0.17 0.17 
COV 0.19 0.14 0.11 
AASHTO LRFD 
Maximum 2.33 1.06 2.33 
Minimum 0.76 0.76 1.03 
Average 1.14 0.91 1.36 
STDev 0.37 0.09 0.41 
COV 0.32 0.10 0.30 
CSA 
Maximum 3.55 1.92 3.55 
Minimum 0.70 0.70 0.87 
Average 1.37 1.16 1.61 
STDev 0.66 0.34 0.85 














Table 4.20. Statistics for ALWC rough specimens 
  vtest/vcalc 













































Table 4.21. Statistics for ALWC smooth specimens 
  vtest/vcalc 


































5. SUMMARY, CONCLUSIONS, AND FUTURE WORK 
5.1. SUMMARY 
This study examined the effectiveness of the ACI 318 code (2014), PCI Design 
Handbook (2010), AASHTO LRFD Bridge Design Specification (2016), and CSA A23.3 
Design of Concrete Structures (2014) provisions with respect to the prediction of shear 
transfer strength across a concrete-to-concrete interface. Such interfaces are common in 
precast concrete elements such as corbels, composite sections, or connections of shear 
walls to foundations. The design provisions examined in this thesis work were developed 
empirically based on a limited number of studies that were conducted decades ago, such 
as the work conducted by Shaikh in 1978. Since the original equations were proposed, 
new studies on the subject of shear-friction have expanded the range of parameters 
(clamping stress, concrete type, concrete compressive strength, etc.) to develop a better 
understanding of the behavior of the connection. The increasing number of studies 
conducted on the shear-friction mechanism encouraged this research to develop a state-
of-the-art database for ACI 445-D that can be provided to researchers and to utilize the 
database to examine the current North American design provisions (mentioned above) for 
determining the shear strength. 
This thesis work collected 37 individual studies (44 studies with multiple studies 
presenting the same data) totaling 1,147 individual tests into a collection database that 
will be a living document managed by ACI 445-D. A subset of the collection database 
was used to establish an evaluation database of 26 individual studies (31 studies with 
multiple studies presenting the same data) totaling 773 individual tests that were utilized 




Bridge Design Specification (2016), and CSA A23.3 Design of Concrete Structures 
(2014) shear friction design provisions. The evaluation database was developed from the 
collection database by applying a set of six control criteria: specimens had to have failed 
in shear, specimens could not have an inclination of the shear interface, specimens could 
not have an inclination of the shear reinforcement relative to the shear interface, 
specimens could not have an externally applied normal force, specimens had to have 
either a monolithic, cold-joint rough, or cold-joint smooth interface condition, and 
specimens could not have any special conditions (e.g., fiber reinforced concrete, fiber 
reinforced polymer external wrapping, etc.). The evaluation database was sorted into 
three categories based on concrete type: normalweight concrete (NWC), sand-lightweight 
concrete (SLWC), and all-lighweight concrete (ALWC). There were 618 NWC, 103 
SLWC, and 52 ALWC specimens with compressive strengths ranging from 1,750 to 
17,957 psi, reinforcement ratio ranging from 0 to 3.6%, and clamping stresses ranging 
from 0 to 2,010 psi.  
A program was developed in Excel VBA Basic to compute the shear strength 
(vcalc) of each specimen with respect to each of the design provisions examined within 
this thesis. A program was developed for each category representing concrete type: 
NWC, ALWC, and SLWC. The three categories were then subdivided into four sub-
categories based on interface condition: monolithic pre-cracked, monolithic un-cracked, 
cold-joint roughened, and cold-joint smooth. The program output within each sub-
category was then transformed into plots of the shear strength versus clamping stress (vtest 
vs. ρfy), test-to-calculated shear strength ratio versus clamping stress (vtest/vcalc vs. ρfy), 




f’c) plots for each design provision examined. These plots along with statistical 
evaluation of the vtest/vcalc ratio were compared between the four different design 
provisions. Along with the examination of the ACI 318 code (2014), PCI Design 
Handbook (2010), AASHTO LRFD Bridge Design Specification (2016), and CSA A23.3 
Design of Concrete Structures (2014) provisions, the effective coefficient of friction, µe, 
used in the PCI Design Handbook (2010) was examined using the evaluation database.  
 
5.2. CONCLUSIONS 
Based on the results of this study for the examination of design provisions, the 
following conclusions are made. Conclusions for each combination of concrete type 
(NWC, SLWC, and ALWC) and interface condition (monolithic, cold-joint rough, and 
cold-joint smooth) are discussed separately, followed by general observations made for 
all specimens.  
1. NWC monolithic specimens: 
a. The shear strength increases with clamping stress until a clamping stress of 
approximately 900 psi. Beyond this value there is not a distinct increase in 
shear strength with an increase in clamping stress. 
b. Mattock and Hawkins observed that initially cracked specimens with a 
moderate amount of clamping force stress acted similar to the un-cracked 
specimens in their study (1972). This behavior was also observed in this thesis 
work when the clamping stress was greater than 900 psi. 
c. The tri-linear equation for the maximum allowable shear strength set by ACI 




(e.g. vtest/vcalc is closer to 1.0) than the bi-linear equations set forth by the other 
provisions. 
d. The maximum allowable shear strength limits of ACI 318 (2014) and PCI 
Design Handbook (2010) control for specimens with f’c ≤ 6,000 psi. An 
increase in the compressive strength beyond this value increases the shear 
strength but forces an equation-controlled situation where the predicted value 
of shear strength is more conservative. 
e. AASHTO LRFD (2016) produced an accurate prediction of shear strength 
with a best-fit trend compared to the data while PCI Eq. 5-32a (2010), ACI 
318 (2014), and CSA A23.3 (2014) produced conservative (vtest/vcalc > 1.0) 
predictions of shear strength. 
2. NWC cold-joint rough specimens: 
a. Mattock and Hawkins observed that the cold-joint rough specimens with a 
large clamping stress acted similar to the monolithic pre-cracked specimens in 
their study (1972). The same observation was made in this thesis work for 
cold-joint rough specimens with a clamping stress greater than 750 psi. 
b. The shear strength increases with clamping stress until a clamping stress of 
approximately 1,000 psi. Beyond this value there is not a distinct increase in 
shear strength with an increase in clamping stress. The PCI 5-32a (2010) 
provisions accurately follow the trend of the data, and the limit on the 




c. The AASHTO LRFD (2016) provision includes a cohesion factor (initial 
shear strength) that is unconservative (vtest/vcalc < 1.0) with respect to the test 
data. 
3. NWC cold-joint smooth specimens: 
a. The linearly increasing equation given by ACI 318 (2014), PCI Eq. 5-32a 
(2010), and AASHTO LRFD (2016) accurately depicts the correlation 
between clamping stress and shear strength for the test data. AASHTO LRFD 
(2016) produces the most accurate prediction of shear strength (vtest/vcalc closer 
to 1.0). 
b. More tests need to be conducted with higher clamping stress across the shear 
interface in order to evaluate the limit on the maximum shear strength of the 
design provisions. 
4. SLWC monolithic specimens: 
a. The shear strength increases with clamping stress until a clamping stress of 
approximately 700 psi. Beyond this value there is not a distinct increase in 
shear strength with an increase in clamping stress. ACI 318 (2014), PCI 
Design Handbook (2010), and AASHTO LRFD (2016) limits on the 
maximum shear strength start to govern approximately around this threshold 
and accurately set a maximum allowable shear strength. 
b. The maximum allowable shear strength limits of ACI 318 (2014) and PCI 
Design Handbook (2010) control for specimens with f’c≤6,000. An increase in 




forces an equation-controlled situation where the predicted value of shear 
strength is more conservative. 
c. AASHTO LRFD (2016) was the most accurate (vtest/vcalc closer to 1.0) in 
predicting the shear strength because of a best-fit trend with the data while 
ACI 318 (2014) and PCI Eq. 5-32a (2010) predicted slightly more 
conservative (vtest/vcalc > 1.0) values. 
5. SLWC cold-joint rough specimens: 
a. The threshold for a linear relationship between the clamping stress and the 
shear strength is approximately 1,000 psi. Beyond this value there is not a 
distinct increase in shear strength with an increase in clamping stress. The 
AASHTO LRFD (2016) limits on the maximum shear strength may govern at 
a clamping stress that is too low when compared to ACI 318 (2014) and PCI 
Eq. 5-32a (2010) limits. 
b. The examination of the calculation of µe determined that the calculation was 
conservative for the test data. 
c. Statistically, all of the design provisions produced similar shear strength 
prediction, but PCI Eq. 5-32b (2010) and AASHTO LRFD (2016) were more 
accurate (vtest/vcalc closer to 1.0) due to the increase in calculated shear strength 
within the equation-controlled clamping stress region. 
6. SLWC cold-joint smooth specimens: 
a. CSA A23.3 (2014) provision produced a best-fit relationship with the data 




while PCI 5-32a (2010) and AASHTO LRFD (2016) predicted slightly more 
conservative (vtest/vcalc > 1.0) values for shear strength. 
b. Currently, PCI Eq. 5-32b (2010) is not applicable to the cold-joint smooth 
interface condition. The examination of the µe approach illustrated the 
possibility of the provision being applicable, but more tests are needed to 
confirm this observation. 
c. More tests with higher clamping stress across the shear interface are needed to 
evaluate the effectiveness (accuracy and conservatism) of the maximum 
allowable shear strength limits set by the design provisions. 
7. ALWC monolithic specimens: 
a. The shear stress increases with clamping stress until a clamping stress of 
approximately 750 psi. Beyond this value there is not a distinct increase in 
shear strength with an increase in clamping stress. 
b. Statistically, all of the design provisions evaluated in this thesis produce 
accurate (vtest/vcalc closer to 1.0) predictions of shear strength with similar 
standard deviations, but AASHTO LRFD (2016) predicts the most accurate 
(vtest/vcalc closest to 1.0, standard deviation is the smallest) shear strength. 
8. ALWC cold-joint rough specimens: 
a. Very few tests on ALWC specimens with cold-joint smooth interfaces exist. 
More tests are needed to make an accurate evaluation of the design provisions 




b. The test data illustrated the increase in shear strength with increasing concrete 
compressive strength (all other parameters are constant) (Shaw and Sneed, 
2014). 
c. The evaluation of the test data with respect to ACI 318 (2014) and PCI 5-32a 
(2010) determined the loss of calculated shear strength due to the addition of 
the modification factor to the coefficient of friction (Krc et al., 2016) 
9. ALWC cold-joint smooth specimens: 
a. Very few tests on ALWC specimens with cold-joint smooth interfaces exist. 
More tests are needed to make an accurate evaluation of the design provisions 
discussed in this thesis. 
b. The test data illustrated the increase in shear strength with increasing concrete 
compressive strength (all other parameters are constant) (Shaw and Sneed, 
2014). 
c. The evaluation of the test data with respect to ACI 318 (2014) and PCI 5-32a 
(2010) determined the loss of calculated shear strength due to the addition of 
the modification factor to the coefficient of friction (Krc et al., 2016). 
10. Behavior observed without regard to concrete type or interface condition: 
a. The evaluation of the calculation of µe from PCI Eq. 5-32b (2010) determined 
that the current provision produces inaccurate values which would lead to 
unconservative shear strength predictions.  
b. ACI 318 (2014), PCI Eq. 5-32a (2010), and CSA A23.3 (2014) have 
significantly conservative shear strength predictions for specimens with low 




ideology that there is no shear strength when there is no clamping stress 
through the shear interface. 
 
5.3. RECOMMENDATIONS FOR FUTURE WORK 
Based on the finding from this thesis work, the following recommendations for 
future work are made: 
1. Since the development of the control database described in this thesis, several 
new studies were brought to the attention of the ACI 445-D task group. These 
studies and others will be added, as the shear friction database is intended to be a 
living document. 
2. Since the ACI 318 code (2014) and PCI Design Handbook (2010) Eq. 5-32a  
approaches are similar, it would useful to harmonize the limits on the maximum 
allowable shear strength. More work is needed to determine what those limits 
should be. 
3. Currently, the shear strength predicted by all provisions in this thesis work was 
more conservative (vtest/vcalc > 1.0) for SLWC and ALWC specimens than for 
NWC specimens. More studies need to be conducted on lightweight concrete in 
order to properly evaluate the shear strength prediction of the design provisions. 
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APPENDIX A.  
COLLECTION DATABASE 
1 2 3 4 5 6 7 8 9 10 11 12
Researcher(s) Specimen ID Specimen Type Interface Concrete Type - Side 1 Concrete Type - Side 2
- - - - - - NWC/SLWC/ALWC NWC/SLWC/ALWC SI/A in mm in
Hanson_1960_001_BRS6-1 1 BRS6-1 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_002_BRS6-2 2 BRS6-2 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_003_BRS6-3 3 BRS6-3 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_004_BRS12-1 4 BRS12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_005_BRS12-2 5 BRS12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_006_BRS12-3 6 BRS12-3 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_007_BRS12-4 7 BRS12-4 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_008_BRS12-5 8 BRS12-5 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_009_BRS12-6 9 BRS12-6 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_010_BRS12-7 10 BRS12-7 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_011_BRS12-8 11 BRS12-8 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_012_BR12-1 12 BR12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_013_BR12-2 13 BR12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_014_BR12-3 14 BR12-3 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_015_BR12-4 15 BR12-4 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_016_BR12-5 16 BR12-5 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_017_BR12-6 17 BR12-6 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_018_BR12-7 18 BR12-7 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_019_BR12-8 19 BR12-8 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_020_BRS24-1 20 BRS24-1 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_021_BRS24-2 21 BRS24-2 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_022_BRS24-3 22 BRS24-3 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_023_BRS24-4 23 BRS24-4 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_024_BS6-1 24 BS6-1 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_025_BS6-2 25 BS6-2 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_026_BS6-3 26 BS6-3 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_027_BS6-4 27 BS6-4 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_028_BS6-5 28 BS6-5 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_029_BS12-1 29 BS12-1 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_030_BS12-2 30 BS12-2 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_031_B12-1 31 B12-1 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_032_B12-2 32 B12-2 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_033_B12-3 33 B12-3 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_034_B12-4 34 B12-4 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_035_B12-5 35 B12-5 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_036_B24-1 36 B24-1 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_037_B24-2 37 B24-2 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_038_B24-3 38 B24-3 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_039_RS6-1 39 RS6-1 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_040_RS6-2 40 RS6-2 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_041_RS12-1 41 RS12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_042_RS12-2 42 RS12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_043_RS24-1 43 RS24-1 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_044_RS24-2 44 RS24-2 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_045_RS24-3 45 RS24-3 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_046_RS24-4 46 RS24-4 Pushoff Rough NWC NWC A 24.0 8.0
Gaston_1964_001_A-1 47 A-1 Modified Pushoff Smooth NWC NWC A 26.5 7.0
Gaston_1964_002_A-2 48 A-2 Modified Pushoff Smooth NWC NWC A 29.3 7.0
Gaston_1964_003_A-3 49 A-3 Modified Pushoff Smooth NWC NWC A 22.5 7.0
Gaston_1964_004_A-4 50 A-4 Modified Pushoff Smooth NWC NWC A 14.9 7.0
Gaston_1964_005_A-1g 51 A-1g Modified Pushoff Smooth NWC NWC A 26.5 7.0
Gaston_1964_006_A-2g 52 A-2g Modified Pushoff Smooth NWC NWC A 29.3 7.0
Gaston_1964_007_A-3g 53 A-3g Modified Pushoff Smooth NWC NWC A 22.5 7.0
Gaston_1964_008_A-4g 54 A-4g Modified Pushoff Smooth NWC NWC A 14.9 7.0
Gaston_1964_009_E-1 55 E-1 Modified Corbel Smooth NWC NWC A 30.0 7.0
Gaston_1964_010_E-2 56 E-2 Modified Corbel Smooth NWC NWC A 30.0 7.0
Gaston_1964_011_E-3 57 E-3 Modified Corbel Smooth NWC NWC A 30.0 7.0
Gaston_1964_012_E-2g 58 E-2g Modified Corbel Smooth NWC NWC A 30.0 7.0
Saemann_1964_001_1A 59 1A Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_002_2A 60 2A Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_003_3A 61 3A Longbeam Rough NWC NWC A 240.0 3.5
Saemann_1964_004_4A 62 4A Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_005_5A 63 5A Longbeam Intermediate NWC NWC A 240.0 3.5
Saemann_1964_006_6A 64 6A Longbeam Rough NWC NWC A 96.0 3.5
Saemann_1964_007_7A 65 7A Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_008_8A 66 8A Longbeam Rough NWC NWC A 132.0 3.5
Saemann_1964_009_9A 67 9A Longbeam Smooth NWC NWC A 240.0 3.5
Saemann_1964_010_10A 68 10A Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_011_11A 69 11A Longbeam Rough NWC NWC A 240.0 3.5
Saemann_1964_012_12A 70 12A Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_013_1B 71 1B Longbeam Intermediate NWC NWC A 240.0 3.5
Saemann_1964_014_2B 72 2B Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_015_3B 73 3B Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_016_1C 74 1C Longbeam Smooth NWC NWC A 240.0 3.5
Saemann_1964_017_2C 75 2C Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_018_3C 76 3C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_019_4C 77 4C Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_020_5C 78 5C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_021_6C 79 6C Longbeam Smooth NWC NWC A 240.0 3.5
Saemann_1964_022_7C 80 7C Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_023_8C 81 8C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_024_9C 82 9C Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_025_10C 83 10C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_026_11C 84 11C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_027_12C 85 12C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_028_13C 86 13C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_029_14C 87 14C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_030_15C 88 15C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_031_16C 89 16C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_032_17C 90 17C Longbeam Keyed NWC NWC A 96.0 3.5
Saemann_1964_033_18C 91 18C Longbeam Keyed NWC NWC A 96.0 3.5
Saemann_1964_034_1D 92 1D Longbeam Intermediate NWC NWC A 240.0 3.5
Saemann_1964_035_2D 93 2D Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_036_3D 94 3D Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_037_4D 95 4D Longbeam Keyed NWC NWC A 132.0 3.5
Saemann_1964_038_5D 96 5D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_039_6D 97 6D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_040_7D 98 7D Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_041_8D 99 8D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_042_9D 100 9D Longbeam Intermediate NWC NWC A 96.0 3.5
Hofbeck_1969_001_1.1A 101 1.1A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_002_1.1B 102 1.1B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_003_1.2A 103 1.2A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_004_1.2B 104 1.2B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_005_1.3A 105 1.3A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_006_1.3B 106 1.3B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_007_1.4A 107 1.4A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_008_1.4B 108 1.4B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_009_1.5A 109 1.5A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_010_1.5B 110 1.5B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_011_1.6A 111 1.6A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_012_1.6B 112 1.6B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_013_2.1 113 2.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
















2 deg ksi MPa in mm ksi MPa in mm Cyl/Cube/Prism A SI ksi MPa ksi MPa ksi MPa ksi MPa ksi
48.00 3.50 0.750 4.61 0.750
48.00 3.24 0.750 5.32 0.750
48.00 3.70 0.750 5.32 0.750
96.00 4.13 0.750 5.67 0.750
96.00 3.58 0.750 4.97 0.750
96.00 3.31 0.750 4.08 0.750
96.00 3.31 0.750 4.08 0.750
96.00 3.31 0.750 4.08 0.750
96.00 3.96 0.750 4.42 0.750
96.00 3.96 0.750 4.42 0.750
96.00 3.96 0.750 4.42 0.750
96.00 3.04 0.750 4.96 0.750
96.00 3.98 0.750 5.34 0.750
96.00 4.15 0.750 5.27 0.750
96.00 4.08 0.750 4.99 0.750
96.00 4.08 0.750 4.99 0.750
96.00 3.72 0.750 5.05 0.750
96.00 3.72 0.750 5.05 0.750
96.00 3.72 0.750 5.05 0.750
192.00 3.54 0.750 5.74 0.750
192.00 3.43 0.750 4.61 0.750
192.00 3.42 0.750 5.00 0.750
192.00 3.51 0.750 6.04 0.750
48.00 3.24 0.750 5.32 0.750
48.00 3.24 0.750 5.32 0.750
48.00 3.70 0.750 5.07 0.750
48.00 3.70 0.750 5.07 0.750
48.00 3.70 0.750 5.07 0.750
96.00 4.05 0.750 4.87 0.750
96.00 3.66 0.750 5.17 0.750
96.00 4.05 0.750 4.87 0.750
96.00 3.66 0.750 5.17 0.750
96.00 3.98 0.750 5.34 0.750
96.00 4.15 0.750 5.27 0.750
96.00 4.08 0.750 4.99 0.750
192.00 4.22 0.750 4.66 0.750
192.00 4.22 0.750 4.66 0.750
192.00 4.22 0.750 4.66 0.750
48.00 3.50 0.750 4.62 0.750
48.00 3.70 0.750 5.32 0.750
96.00 4.13 0.750 5.67 0.750
96.00 3.58 0.750 4.97 0.750
192.00 3.54 0.750 5.74 0.750
192.00 3.43 0.750 4.61 0.750
192.00 3.42 0.750 5.00 0.750













336.00 2.86 2.71 Cyl 6/12 2.575 2.575
462.00 2.53 2.68 Cyl 6/12 2.404 2.404
840.00 2.79 2.91 Cyl 6/12 2.651 2.651
462.00 2.81 2.72 Cyl 6/12 2.584 2.584
840.00 2.85 2.97 Cyl 6/12 2.708 2.708
336.00 2.90 3.61 Cyl 6/12 2.755 2.755
336.00 2.89 3.05 Cyl 6/12 2.746 2.746
462.00 2.92 2.95 Cyl 6/12 2.774 2.774
840.00 2.64 3.06 Cyl 6/12 2.508 2.508
336.00 3.06 2.87 Cyl 6/12 2.727 2.727
840.00 2.99 3.02 Cyl 6/12 2.841 2.841
462.00 3.07 2.79 Cyl 6/12 2.651 2.651
840.00 3.45 3.10 Cyl 6/12 2.945 2.945
462.00 3.06 3.05 Cyl 6/12 2.898 2.898
336.00 3.28 3.23 Cyl 6/12 3.069 3.069
840.00 3.16 2.95 Cyl 6/12 2.803 2.803
462.00 2.97 3.30 Cyl 6/12 2.822 2.822
462.00 3.08 3.07 Cyl 6/12 2.917 2.917
336.00 3.17 3.32 Cyl 6/12 3.012 3.012
336.00 3.02 3.26 Cyl 6/12 2.869 2.869
840.00 2.87 3.04 Cyl 6/12 2.727 2.727
462.00 3.34 2.81 Cyl 6/12 2.670 2.670
462.00 2.79 2.98 Cyl 6/12 2.651 2.651
336.00 3.09 3.18 Cyl 6/12 2.936 2.936
336.00 3.49 3.12 Cyl 6/12 2.964 2.964
462.00 2.95 2.87 Cyl 6/12 2.727 2.727
336.00 2.98 3.47 Cyl 6/12 2.831 2.831
462.00 3.73 3.42 Cyl 6/12 3.249 3.249
336.00 3.13 2.87 Cyl 6/12 2.727 2.727
462.00 3.03 3.22 Cyl 6/12 2.879 2.879
336.00 3.03 3.06 Cyl 6/12 2.879 2.879
336.00 3.19 3.29 Cyl 6/12 3.031 3.031
336.00 3.29 3.21 Cyl 6/12 3.050 3.050
840.00 3.52 3.38 Cyl 6/12 3.211 3.211
462.00 3.74 3.55 Cyl 6/12 3.373 3.373
462.00 3.72 3.59 Cyl 6/12 3.411 3.411
462.00 3.47 3.53 Cyl 6/12 3.297 3.297
336.00 3.39 3.58 Cyl 6/12 3.221 3.221
336.00 3.68 3.87 Cyl 6/12 3.496 3.496
336.00 3.80 3.75 Cyl 6/12 3.563 3.563
336.00 4.61 4.72 Cyl 6/12 4.380 4.380
336.00 5.42 4.90 Cyl 6/12 4.655 4.655
50.00 3.92 0.875 22.000
50.00 4.34 0.875 22.000
50.00 3.84 0.875 22.000
50.00 4.18 0.875 22.000
50.00 3.84 0.875 22.000
50.00 3.92 0.875 22.000
50.00 4.51 0.875 22.000
50.00 3.86 0.875 22.000
50.00 4.51 0.875 22.000
50.00 4.07 0.875 22.000
50.00 4.31 0.875 22.000
50.00 4.05 0.875 22.000
50.00 3.10 0.875 22.000
Compressive Strength
f'c,cyl f'c,cube f'c,prism f1cSize
Shear Interface Dimensions and Orientation
f'c - Side 1  f'c - Side 2  da - Side 2da - Side 1
Tensile Strength
f'ct - Side 1W Ac
215
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56
Method Bars a
# reinf. bar 
legs
rhow
MPa ksi MPa - - deg - in mm in
2
mm
2 - ksi MPa ksi MPa ksi MPa kips kN
1-#4 2 0.500 0.393 0.008 50.00 0.409 32.64
1-#4 2 0.500 0.393 0.008 50.00 0.409 18.96
1-#4 2 0.500 0.393 0.008 51.00 0.417 30.72
1-#4 2 0.500 0.393 0.004 48.50 0.198 47.04
1-#4 2 0.500 0.393 0.004 47.00 0.192 43.68
1-#4 2 0.500 0.393 0.004 51.00 0.209 33.60
1-#4 2 0.500 0.393 0.004 51.00 0.209 34.08
1-#4 2 0.500 0.393 0.004 51.00 0.209 29.76
1-#4 2 0.500 0.393 0.004 50.00 0.204 35.04
1-#4 2 0.500 0.393 0.004 50.00 0.204 41.28
1-#4 2 0.500 0.393 0.004 50.00 0.204 42.24
0 0.000 0.000 0.000 0.000 39.94
0 0.000 0.000 0.000 0.000 53.28
0 0.000 0.000 0.000 0.000 43.68
0 0.000 0.000 0.000 0.000 33.60
0 0.000 0.000 0.000 0.000 34.75
0 0.000 0.000 0.000 0.000 39.36
0 0.000 0.000 0.000 0.000 39.17
0 0.000 0.000 0.000 0.000 38.88
2-#4 4 0.500 0.785 0.004 49.00 0.200 89.66
2-#4 4 0.500 0.785 0.004 52.00 0.213 66.24
3-#4 6 0.500 1.178 0.006 50.00 0.307 76.80
3-#4 6 0.500 1.178 0.006 50.00 0.307 85.44
1-#4 2 0.500 0.393 0.008 50.00 0.409 7.54
1-#4 2 0.500 0.393 0.008 50.00 0.409 10.80
1-#4 2 0.500 0.393 0.008 50.00 0.409 11.04
1-#4 2 0.500 0.393 0.008 50.00 0.409 10.32
1-#4 2 0.500 0.393 0.008 50.00 0.409 11.52
1-#4 2 0.500 0.393 0.004 50.15 0.205 15.84
1-#4 2 0.500 0.393 0.004 50.15 0.205 10.56
0 0.000 0.000 0.000 0.000 12.00
0 0.000 0.000 0.000 0.000 22.08
0 0.000 0.000 0.000 0.000 12.48
0 0.000 0.000 0.000 0.000 8.64
0 0.000 0.000 0.000 0.000 11.52
0 0.000 0.000 0.000 0.000 20.93
0 0.000 0.000 0.000 0.000 18.05
0 0.000 0.000 0.000 0.000 19.20
1-#4 2 0.500 0.393 0.008 50.00 0.409 12.00
1-#4 2 0.500 0.393 0.008 51.00 0.417 15.74
1-#4 2 0.500 0.393 0.004 48.50 0.198 29.47
1-#4 2 0.500 0.393 0.004 47.00 0.192 21.12
2-#4 4 0.500 0.785 0.004 49.00 0.200 44.54
2-#4 4 0.500 0.785 0.004 52.00 0.213 37.82
2-#4 4 0.500 0.785 0.004 50.00 0.204 48.00
2-#4 4 0.500 0.785 0.004 49.00 0.200 61.44
2-Bolts 2 1.125 1.987 0.011 60.00 0.643 0.172 380.00
2-Bolts 2 1.125 1.987 0.010 60.00 0.582 0.152 320.00
2-Bolts 2 1.125 1.987 0.013 60.00 0.756 0.197 340.00
2-Bolts 2 1.125 1.987 0.019 60.00 1.147 0.302 340.00
2-Bolts 2 1.125 1.987 0.011 60.00 0.643 0.172 280.00
2-Bolts 2 1.125 1.987 0.010 60.00 0.582 0.154 370.00
2-Bolts 2 1.125 1.987 0.013 60.00 0.756 0.197 380.00
2-Bolts 2 1.125 1.987 0.019 60.00 1.147 0.304 330.00
2-Bolts 2 1.125 1.987 0.009 60.00 0.567 0.153 85.50
2-Bolts 2 1.125 1.987 0.009 60.00 0.567 0.151 55.20
2-Bolts 2 1.125 1.987 0.009 60.00 0.567 0.152 43.20
2-Bolts 2 1.125 1.987 0.009 60.00 0.567 0.152 68.50
0.500 0.010 42.60 0.435
0.500 0.011 42.60 0.460
0.500 0.011 42.60 0.477
0.500 0.011 42.60 0.460
0.500 0.011 42.60 0.477
0.500 0.010 42.60 0.435
0.500 0.010 42.60 0.435
0.500 0.011 42.60 0.460
0.500 0.011 42.60 0.477
0.500 0.010 42.60 0.435
0.500 0.011 42.60 0.477
0.500 0.011 42.60 0.460
0.500 0.011 42.60 0.477
0.500 0.011 42.60 0.460
0.500 0.010 42.60 0.435
0.500 0.006 42.60 0.247
0.500 0.005 42.60 0.230
0.500 0.005 42.60 0.230
0.500 0.005 42.60 0.217
0.500 0.005 42.60 0.217
0.500 0.003 42.60 0.115
0.500 0.002 42.60 0.098
0.500 0.002 42.60 0.098
0.500 0.002 42.60 0.085
0.500 0.002 42.60 0.085
0.375 0.001 53.70 0.070
0.375 0.001 53.70 0.059
0.375 0.008 53.70 0.430
0.375 0.001 53.70 0.032
- 0.000 0.000
- 0.000 0.000
0.375 0.001 53.70 0.059
0.375 0.001 53.70 0.059
0.375 0.002 53.70 0.081
0.375 0.001 53.70 0.070
0.375 0.001 53.70 0.070
0.375 0.001 53.70 0.070
0.500 0.002 42.60 0.085
0.500 0.002 42.60 0.085
0.375 0.001 53.70 0.059
0.375 0.001 53.70 0.059
0.375 0.001 53.70 0.059
1-#3 0.000 2 0.375 0.221 0.004 50.70 0.224 37.50
1-#3 0.000 2 0.375 0.221 0.004 48.00 0.212 42.20
2-#3 0.000 4 0.375 0.442 0.009 50.70 0.448 50.00
2-#3 0.000 4 0.375 0.442 0.009 48.00 0.424 49.00
3-#3 0.000 6 0.375 0.662 0.013 50.70 0.672 55.00
3-#3 0.000 6 0.375 0.662 0.013 48.00 0.636 53.50
4-#3 0.000 8 0.375 0.883 0.018 50.70 0.895 68.00
4-#3 0.000 8 0.375 0.883 0.018 48.00 0.848 64.00
5-#3 0.000 10 0.375 1.104 0.022 50.70 1.119 70.00
5-#3 0.000 10 0.375 1.104 0.022 48.00 1.060 69.20
6-#3 0.000 12 0.375 1.325 0.026 50.70 1.343 71.60
6-#3 0.000 12 0.375 1.325 0.026 48.00 1.272 71.00
1-#3 0.000 2 0.375 0.221 0.004 50.70 0.224 29.50




f'ct - Side 1
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0.407 Eccentric Loading 16"
0.263 Eccentric Loading 20"
0.206 Eccentric Loading 24"





























































Hofbeck_1969_014_2.2 114 2.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_015_2.3 115 2.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_016_2.4 116 2.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_017_2.5 117 2.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_018_2.6 118 2.6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_019_3.1 119 3.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_020_3.2 120 3.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_021_3.3 121 3.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_022_3.4 122 3.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_023_3.5 123 3.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_024_4.1 124 4.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_025_4.2 125 4.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_026_4.3 126 4.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_027_4.4 127 4.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_028_4.5 128 4.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_029_5.1 129 5.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_030_5.2 130 5.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_031_5.3 131 5.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_032_5.4 132 5.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_033_5.5 133 5.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_034_6.1 134 6.1 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_035_6.2 135 6.2 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_036_6.3 136 6.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_037_6.4 137 6.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Chatterjee_1971_001_1.1 164 1.1 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_002_1.2 165 1.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_003_1.3 166 1.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_004_1.4 167 1.4 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_005_2.1 168 2.1 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_006_2.2 169 2.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_007_2.3 170 2.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_008_2.4 171 2.4 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_009_3.1 172 3.1 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_010_3.2 173 3.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_011_3.3 174 3.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_012_4.1 175 4.1 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_013_4.2 176 4.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_014_4.3 177 4.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Vangsirirungran_1971_001_1A 152 1A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_002_2A 153 2A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_003_3A 154 3A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_004_4A 155 4A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_005_5A 156 5A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_006_6A 157 6A Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_007_1B 158 1B Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_008_2B 159 2B Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_009_3B 160 3B Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_010_4B 161 4B Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_011_5B 162 5B Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_012_6B 163 6B Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_013_4C 164 4C Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_014_4D 165 4D Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_015_4E 166 4E Modified Pushoff Monolithic Cracked NWC NWC A 12.000 6.000
Vangsirirungran_1971_016_4F 167 4F Modified Pushoff Monolithic Uncracked NWC NWC A 12.000 6.000
Dulacska_1972_001_1 168 1 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_002_2 169 2 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_003_3 170 3 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_004_4 171 4 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_005_5 172 5 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_006_6 173 6 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_007_7 174 7 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_008_8 175 8 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_009_9 176 9 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_010_10 177 10 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_011_11 178 11 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_012_12 179 12 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_013_13 180 13 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_014_14 181 14 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_015_15 182 15 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Dulacska_1972_016_16 183 16 Pushoff Monolithic Uncracked NWC NWC A 13.4 3.2
Mattock_1972_001_7.1 184 7.1 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_002_7.2 185 7.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_003_7.3 186 7.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_004_7.4 187 7.4 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_005_7.5 188 7.5 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_006_7.6 189 7.6 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_007_8.1 190 8.1 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_008_8.2 191 8.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_009_8.3 192 8.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_010_8.4 193 8.4 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_011_8.5 194 8.5 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_012_8.6 195 8.6 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_013_9.1 196 9.1 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_014_9.2 197 9.2 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_015_9.3 198 9.3 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_016_9.4 199 9.4 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_017_9.5 200 9.5 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_018_9.6 201 9.6 Modified Pushoff Monolithic Uncracked NWC NWC A 12.0 6.0
Mattock_1972_019_10.1 202 10.1 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_020_10.2 203 10.2 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_021_10.3 204 10.3 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_022_10.4 205 10.4 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_023_10.5 206 10.5 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_024_10.6 207 10.6 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_025_10.7 208 10.7 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_026_10.8 209 10.8 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_027_10.9 210 10.9 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Mattock_1972_028_10.10 211 10.10 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Paulay_1974_001_TA01X 212 TA01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_002_TB01X 213 TB01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_003_TC01X 214 TC01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_004_RA01X 215 RA01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_005_RB01X 216 RB01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_006_RC01X 217 RC01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_007_TB01 218 TB01 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_008_ZB01 219 ZB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_009_RB01 220 RB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_010_WB01 221 WB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_011_SB01 222 SB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_012_KB01 223 KB01 Pushoff Keyed NWC NWC A 16.0 6.0
Paulay_1974_013_OB01 224 OB01 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_014_TA02 225 TA02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_015_TB20 226 TB02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_016_TC02 227 TC02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_017_RA01 228 RA01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_018_RA02 229 RA02 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_019_OA01 230 OA01 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_020_RB02 231 RB02 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_021_RC02 232 RC02 Pushoff Rough NWC NWC A 16.0 6.0





Hofbeck, Ibrahim, Mattock 
(1969)
Paulay, Park, Phillips (1974)
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50.00 3.10 0.875 22.000
50.00 3.90 0.875 22.000
50.00 3.90 0.875 22.000
50.00 4.18 0.875 22.000
50.00 4.18 0.875 22.000
50.00 4.04 0.875 22.000
50.00 4.01 0.875 22.000
50.00 3.10 0.875 22.000
50.00 4.04 0.875 22.000
50.00 4.04 0.875 22.000
50.00 4.07 0.875 22.000
50.00 4.07 0.875 22.000
50.00 4.34 0.875 22.000
50.00 4.34 0.875 22.000
50.00 3.39 0.875 22.000
50.00 2.45 0.875 22.000
50.00 2.62 0.875 22.000
50.00 2.39 0.875 22.000
50.00 2.58 0.875 22.000
50.00 2.62 0.875 22.000
50.00 3.96 0.875 22.000
50.00 3.93 0.875 22.000
50.00 3.96 0.875 22.000
50.00 3.93 0.875 22.000
57.00 4.05 0.750 Cyl
57.00 4.85 0.750 Cyl
57.00 5.12 0.750 Cyl
57.00 5.05 0.750 Cyl
57.00 4.05 0.750 Cyl
57.00 4.85 0.750 Cyl
57.00 5.12 0.750 Cyl
57.00 5.05 0.750 Cyl
57.00 5.41 0.750 Cyl
57.00 5.07 0.750 Cyl
57.00 5.10 0.750 Cyl
57.00 5.41 0.750 Cyl
57.00 5.07 0.750 Cyl
57.00 5.10 0.750 Cyl
72.000 75.0 3.450 0.750 Cyl 6/12 3.278 3.278
72.000 60.0 3.450 0.750 Cyl 6/12 3.278 3.278
72.000 45.0 4.630 0.750 Cyl 6/12 4.399 4.399
72.000 30.0 4.630 0.750 Cyl 6/12 4.399 4.399
72.000 15.0 4.020 0.750 Cyl 6/12 3.819 3.819
72.000 0.0 4.020 0.750 Cyl 6/12 3.819 3.819
72.000 75.0 4.390 0.750 Cyl 6/12 4.171 4.171
72.000 60.0 4.390 0.750 Cyl 6/12 4.171 4.171
72.000 45.0 5.500 0.750 Cyl 6/12 5.225 5.225
72.000 30.0 5.500 0.750 Cyl 6/12 5.225 5.225
72.000 15.0 3.940 0.750 Cyl 6/12 3.743 3.743
72.000 0.0 3.940 0.750 Cyl 6/12 3.743 3.743
72.000 30.0 5.800 0.750 Cyl 6/12 5.510 5.510
72.000 30.0 6.440 0.750 Cyl 6/12 6.118 6.118
72.000 30.0 5.800 0.750 Cyl 6/12 5.510 5.510













































96.00 2.95 0.750 4.09 0.750
96.00 2.95 0.750 4.09 0.750
96.00 2.95 0.750 4.09 0.750
96.00 2.95 0.750 4.09 0.750
96.00 2.95 0.750 4.09 0.750
96.00 2.95 0.750 4.09 0.750
96.00 4.09 0.750 3.93 0.750
96.00 4.09 0.750 3.93 0.750
96.00 4.09 0.750 3.93 0.750
96.00 4.09 0.750 3.93 0.750
96.00 4.09 0.750 3.93 0.750
96.00 4.09 0.750 3.93 0.750
96.00 3.36 0.750 3.36 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.36 0.750 3.36 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.93 0.750 3.48 0.750
96.00 3.36 0.750 3.36 0.750
219
2-#3 0.000 4 0.375 0.442 0.009 50.70 0.448 34.00
3-#3 0.000 6 0.375 0.662 0.013 50.70 0.672 42.00
4-#3 0.000 8 0.375 0.883 0.018 50.70 0.895 50.00
5-#3 0.000 10 0.375 1.104 0.022 50.70 1.119 65.00
6-#3 0.000 12 0.375 1.325 0.026 50.70 1.343 69.25
2-1/8in 0.000 4 0.125 0.049 0.001 50.10 0.049 12.00
2-#2 0.000 4 0.250 0.196 0.004 56.80 0.223 26.00
2-#3 0.000 4 0.375 0.442 0.009 50.70 0.448 34.00
2-#4 0.000 4 0.500 0.785 0.016 47.20 0.741 51.40
2-#5 0.000 4 0.625 1.227 0.025 42.40 1.040 57.60
1-#3 0.000 2 0.375 0.221 0.004 66.10 0.292 35.20
2-#3 0.000 4 0.375 0.442 0.009 66.10 0.584 49.00
3-#3 0.000 6 0.375 0.662 0.013 66.10 0.876 59.00
4-#3 0.000 8 0.375 0.883 0.018 66.10 1.167 70.00
5-#3 0.000 10 0.375 1.104 0.022 66.10 1.459 66.00
1-#3 0.000 2 0.375 0.221 0.004 50.70 0.224 25.50
2-#3 0.000 4 0.375 0.442 0.009 50.70 0.448 35.00
3-#3 0.000 6 0.375 0.662 0.013 50.70 0.672 40.50
4-#3 0.000 8 0.375 0.883 0.018 50.70 0.895 39.75
5-#3 0.000 10 0.375 1.104 0.022 50.70 1.119 50.50
1-#3 0.000 2 0.375 0.221 0.004 48.00 0.212 40.00
5-#3 0.000 10 0.375 1.104 0.022 48.00 1.060 62.00
1-#3 0.000 2 0.375 0.221 0.004 48.00 0.212 16.00
5-#3 0.000 10 0.375 1.104 0.022 48.00 1.060 46.15
1-#3 0.000 2 0.375 0.221 0.004 49.50 0.192 22.90
2-#3 0.000 4 0.375 0.442 0.008 49.50 0.383 48.50
3-#3 0.000 6 0.375 0.662 0.012 49.50 0.575 51.75
4-#3 0.000 8 0.375 0.883 0.015 49.50 0.767 55.50
1-#3 0.000 2 0.375 0.221 0.004 49.50 0.192 23.60
2-#3 0.000 4 0.375 0.442 0.008 49.50 0.383 39.70
3-#3 0.000 6 0.375 0.662 0.012 49.50 0.575 50.60
4-#3 0.000 8 0.375 0.883 0.015 49.50 0.767 52.70
2-#2 0.000 4 0.250 0.196 0.003 56.00 0.193 32.30
3-#2 0.000 6 0.250 0.294 0.005 56.00 0.289 34.80
5-#2 0.000 10 0.250 0.491 0.009 56.00 0.482 48.20
2-#2 0.000 4 0.250 0.196 0.003 56.00 0.193 29.70
3-#2 0.000 6 0.250 0.294 0.005 56.00 0.289 32.60
5-#2 0.000 10 0.250 0.491 0.009 56.00 0.482 42.50
3-#3 0.000 6.000 0.375 0.662 0.009 51.800 0.477 3.220 62.064
4-#3 0.000 8.000 0.375 0.883 0.012 51.750 0.635 2.780 115.920
5-#3 0.000 10.000 0.375 1.104 0.015 52.700 0.808 2.265 163.080
6-#3 0.000 12.000 0.375 1.325 0.018 52.000 0.957 1.250 155.880
6-#3 0.000 12.000 0.375 1.325 0.018 52.400 0.964 0.387 104.040
6-#3 0.000 12.000 0.375 1.325 0.018 53.700 0.988 0.000 80.300
3-#3 0.000 6.000 0.375 0.662 0.009 52.000 0.478 3.920 75.528
4-#3 0.000 8.000 0.375 0.883 0.012 53.000 0.650 3.060 127.440
5-#3 0.000 10.000 0.375 1.104 0.015 52.350 0.803 2.460 177.120
6-#3 0.000 12.000 0.375 1.325 0.018 52.150 0.959 1.489 184.320
6-#3 0.000 12.000 0.375 1.325 0.018 52.300 0.962 0.406 109.080
6-#3 0.000 12.000 0.375 1.325 0.018 53.700 0.988 0.000 100.008
4-#3 0.000 8.000 0.375 0.883 0.012 51.000 0.626 1.490 186.480
4-#3 0.000 8.000 0.375 0.883 0.012 51.000 0.626 1.655 172.080
2-#3 0.000 4.000 0.375 0.442 0.006 51.000 0.313 0.813 101.520
2-#3 0.000 4.000 0.375 0.442 0.006 51.000 0.313 1.600 199.440
10.000 4 0.390 0.478 0.011 41.89 0.467 2.38
10.000 4 0.390 0.478 0.011 41.89 0.467 2.27
20.000 4 0.254 0.202 0.005 35.07 0.165 0.95
20.000 4 0.254 0.202 0.005 35.07 0.165 0.88
20.000 4 0.390 0.478 0.011 41.89 0.467 1.72
20.000 4 0.390 0.478 0.011 41.89 0.467 1.10
20.000 4 0.390 0.478 0.011 41.89 0.467 N/A
20.000 4 0.390 0.478 0.011 41.89 0.467 2.21
20.000 4 0.390 0.478 0.011 41.89 0.467 2.71
20.000 4 0.390 0.478 0.011 41.89 0.467 2.21
20.000 4 0.546 0.936 0.022 36.49 0.797 4.19
20.000 4 0.546 0.936 0.022 36.49 0.797 3.48
30.000 4 0.390 0.478 0.011 41.89 0.467 1.87
30.000 4 0.390 0.478 0.011 41.89 0.467 1.54
40.000 4 0.390 0.478 0.011 41.89 0.467 1.83
40.000 4 0.390 0.478 0.011 41.89 0.467 1.43
2-#3 0.000 4 0.375 0.442 0.008 49.50 0.383 48.51
3-#3 0.000 6 0.375 0.662 0.012 49.50 0.575 51.76
4-#3 0.000 8 0.375 0.883 0.015 49.50 0.767 55.52
2-#2 0.000 4 0.250 0.196 0.003 56.00 0.193 32.32
3-#2 0.000 6 0.250 0.294 0.005 56.00 0.289 34.71
5-#2 0.000 10 0.250 0.491 0.009 56.00 0.482 48.22
2-#3 0.000 4 0.375 0.442 0.008 49.50 0.383 39.73
3-#3 0.000 6 0.375 0.662 0.012 49.50 0.575 50.62
4-#3 0.000 8 0.375 0.883 0.015 49.50 0.767 52.73
2-#2 0.000 4 0.250 0.196 0.003 56.00 0.193 29.70
3-#2 0.000 6 0.250 0.294 0.005 56.00 0.289 32.60
5-#2 0.000 10 0.250 0.491 0.009 56.00 0.482 42.52
5-#3 0.000 10 0.375 1.104 0.015 52.40 0.803 177.12
6-#3 0.000 12 0.375 1.325 0.018 52.20 0.960 184.32
6-#3 0.000 12 0.375 1.325 0.018 52.30 0.962 109.08
6-#3 0.000 12 0.375 1.325 0.018 53.70 0.988 100.01
4-#3 0.000 8 0.375 0.883 0.012 51.00 0.626 206.64
2-#3 0.000 4 0.375 0.442 0.006 51.00 0.313 199.44
3-#3 0.000 6 0.375 0.662 0.009 51.80 0.477 62.06
3-#3 0.000 6 0.375 0.662 0.009 52.00 0.478 75.53
4-#3 0.000 8 0.375 0.883 0.012 51.80 0.635 115.92
4-#3 0.000 8 0.375 0.883 0.012 53.00 0.650 127.44
5-#3 0.000 10 0.375 1.104 0.015 52.70 0.808 163.08
6-#3 0.000 12 0.375 1.325 0.018 52.00 0.957 155.88
6-#3 0.000 12 0.375 1.325 0.018 52.40 0.964 104.04
6-#3 0.000 12 0.375 1.325 0.018 53.70 0.988 80.28
4-#3 0.000 8 0.375 0.883 0.012 51.00 0.626 186.48
2-#3 0.000 4 0.375 0.442 0.006 51.00 0.313 101.52
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123
3-#3 6 0.375 0.662 0.007 40.00 0.276
3-#4 6 0.500 1.178 0.012 40.00 0.491
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 20.64
3-#3 6 0.375 0.662 0.007 40.00 0.276 45.60
3-#4 6 0.500 1.178 0.012 40.00 0.491 61.92
3-#3 6 0.375 0.662 0.007 40.00 0.276 33.31
3-#3 6 0.375 0.662 0.007 40.00 0.276 58.08
3-#3 6 0.375 0.662 0.007 40.00 0.276 56.16
3-#3 6 0.375 0.662 0.007 40.00 0.276 69.12
3-#3 6 0.375 0.662 0.007 40.00 0.276 72.96
3-#3 6 0.375 0.662 0.007 40.00 0.276 71.04
3-#3 6 0.375 0.662 0.007 40.00 0.276 63.36
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 20.16
3-#3 6 0.375 0.662 0.007 40.00 0.276 38.69
3-#4 6 0.500 1.178 0.012 40.00 0.491 59.04
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 49.92
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 50.88
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 48.29
3-#3 6 0.375 0.662 0.007 40.00 0.276 57.12
3-#4 6 0.500 1.178 0.012 40.00 0.491 90.24























































































































Sheet of brass placed within the interface in 
order to test for dowel action
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Paulay_1974_023_RAM1 234 RAM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_024_RBM1 235 RBM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_025_RBM2 236 RBM2 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_026_RCM1 237 RCM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_027_RC,2 238 RCM2 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_028_OAM1 239 OAM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_029_OBM1 240 OBM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_030_OCM1 241 OCM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_031_TAM1 242 TAM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_032_TBM1 243 TBM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_033_TCM1 244 TCM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_034_TA02X 245 TA02X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_035_TB02X 246 TB02X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_036_TC02X 247 TC02X Pushoff Smooth NWC NWC A 16.0 6.0
Mattock_1975_001_A1 248 A1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_002_A2 249 A2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_002_A3 250 A3 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_003_A4 251 A4 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_004_B1 252 B1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_005_B2 253 B2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_006_C1 254 C1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_007_C2 255 C2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_008_C3 256 C3 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_009_C4 257 C4 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_010_D1 258 D1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_011_D2 259 D2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_012_E1U 260 E1U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
Mattock_1975_013_E4U 261 E4U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
Mattock_1975_014_E6U 262 E6U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
Mattock_1975_015_E1C 263 E1C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_016_E2C 264 E2C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_017_E4C 265 E3C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_018_E4C 266 E4C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_019_E5C 267 E5C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_020_E6C 268 E6C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_021_F1C 269 F1C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_022_F4C 270 F4C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_023_F6C 271 F6C Pushoff Monolithic Cracked NWC NWC A 12.0 7.0
Mattock_1975_024_F1U 272 F1U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
Mattock_1975_025_F4U 273 F4U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
Mattock_1975_026_F6U 274 F6U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
MattockLiWang_1976_001_A0 275 A0 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_002_A1 276 A1 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_003_A2 277 A2 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_004_A3 278 A3 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_005_A4 279 A4 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_006_A5 280 A5 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_007_A6 281 A6 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_008_B1 282 B1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_009_B2 283 B2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_010_B3 284 B3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_011_B4 285 B4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_012_B5 286 B5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_013_B6 287 B6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_014_C1 288 C1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_015_C2 289 C2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_016_C3 290 C3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_017_C4 291 C4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_018_C5 292 C5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_019_C6 293 C6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_020_D1 294 D1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_021_D2 295 D2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_022_D3 296 D3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_023_D4 297 D4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_024_D5 298 D5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_025_D6 299 D6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_026_E0 300 E0 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_027_E1 301 E1 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_028_E2 302 E2 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_029_E3 303 E3 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_030_E4 304 E4 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_031_E5 305 E5 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_032_E6 306 E6 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_033_F1 307 F1 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_034_F2 308 F2 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_035_F2A 309 F2A Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_036_F3 310 F3 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_037_F3A 311 F3A Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_038_F4 312 F4 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_039_F5 313 F5 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_040_F6 314 F6 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_041_G0 315 G0 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_042_G1 316 G1 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_043_G2 317 G2 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_044_G3 318 G3 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_045_G4 319 G4 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_046_G5 320 G5 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_047_G6 321 G6 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_048_H1 322 H1 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_049_H2 323 H2 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_050_H3 324 H3 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_051_H4 325 H4 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_052_H5 326 H5 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_053_H6 327 H6 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_054_M0 328 M0 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_055_M1 329 M1 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_056_M2 330 M2 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_057_M3 331 M3 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_058_M4 332 M4 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_059_M5 333 M5 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_060_M6 334 M6 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_061_N1 335 N1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_062_N2 336 N2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_063_N3 337 N3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_064_N4 338 N4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_065_N5 339 N5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_066_N6 340 N6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_001_A1 341 A1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_002_A2 342 A2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_003_A3 343 A3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_004_A4 344 A4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_005_A5 345 A5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_006_A6 346 A6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_007_A6A 347 A6A Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_008_A7 348 A7 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_009_B1 349 B1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_010_B2 350 B2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_011_B3 351 B3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_012_B4 352 B4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_013_B5 353 B5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_014_B6 354 B6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_015_C1 355 C1 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock, Li, Wang (1976)
Mattock (1976)
Mattock, Johal, Chow (1975)
Paulay, Park, Phillips (1974) 222
96.00 3.48 0.750 4.35 0.750
96.00 3.48 0.750 4.35 0.750
96.00 3.48 0.750 4.35 0.750
96.00 3.48 0.750 4.35 0.750
96.00 3.48 0.750 4.35 0.750
96.00 3.36 0.750 3.36 0.750
96.00 3.36 0.750 3.36 0.750
96.00 3.36 0.750 3.36 0.750
96.00 4.35 0.750 2.92 0.750
96.00 4.35 0.750 2.92 0.750
96.00 4.35 0.750 2.92 0.750
96.00 4.35 0.750 2.92 0.750
96.00 4.35 0.750 2.92 0.750
96.00 4.35 0.750 2.92 0.750
60.00 3.98 0.750 Cyl 6/12 3.776 3.776 0.395
60.00 4.13 0.750 Cyl 6/12 3.924 3.924 0.410
60.00 4.20 0.750 Cyl 6/12 3.990 3.990 0.415
60.00 3.90 0.750 Cyl 6/12 3.700 3.700 0.385
60.00 3.89 0.750 Cyl 6/12 3.696 3.696 0.380
60.00 4.13 0.750 Cyl 6/12 3.919 3.919 0.410
60.00 3.98 0.750 Cyl 6/12 3.781 3.781 0.395
60.00 3.92 0.750 Cyl 6/12 3.719 3.719 0.385
60.00 3.81 0.750 Cyl 6/12 3.615 3.615 0.375
60.00 4.21 0.750 Cyl 6/12 4.000 4.000 0.420
60.00 3.92 0.750 Cyl 6/12 3.724 3.724 0.385
60.00 4.09 0.750 Cyl 6/12 3.886 3.886 0.400
84.00 4.06 0.750 Cyl 6/12 3.857 3.857 0.372
84.00 3.86 0.750 Cyl 6/12 3.667 3.667 0.392
84.00 4.12 0.750 Cyl 6/12 3.914 3.914 0.335
84.00 3.86 0.750 Cyl 6/12 3.662 3.662 0.359
84.00 4.22 0.750 Cyl 6/12 4.009 4.009 0.397
84.00 3.96 0.750 Cyl 6/12 3.762 3.762 0.343
84.00 3.82 0.750 Cyl 6/12 3.629 3.629 0.362
84.00 4.02 0.750 Cyl 6/12 3.819 3.819 0.383
84.00 3.99 0.750 Cyl 6/12 3.786 3.786 0.373
84.00 4.22 0.750 Cyl 6/12 4.009 4.009 0.350
84.00 3.89 0.750 Cyl 6/12 3.696 3.696 0.336
84.00 4.15 0.750 Cyl 6/12 3.943 3.943 0.380
84.00 4.04 0.750 Cyl 6/12 3.833 3.833 0.420
84.00 4.18 0.750 Cyl 6/12 3.966 3.966 0.354
84.00 4.25 0.750 Cyl 6/12 4.033 4.033 0.389
50.00 4.23 0.375 Cyl 6/12 4.019 4.019 0.402
50.00 3.74 0.375 Cyl 6/12 3.553 3.553 0.336
50.00 4.10 0.375 Cyl 6/12 3.890 3.890 0.367
50.00 3.91 0.375 Cyl 6/12 3.715 3.715 0.349
50.00 4.10 0.375 Cyl 6/12 3.895 3.895 0.352
50.00 3.96 0.375 Cyl 6/12 3.762 3.762 0.351
50.00 4.25 0.375 Cyl 6/12 4.038 4.038 0.397
50.00 3.74 0.375 Cyl 6/12 3.553 3.553 0.336
50.00 3.36 0.375 Cyl 6/12 3.192 3.192 0.318
50.00 3.91 0.375 Cyl 6/12 3.715 3.715 0.349
50.00 4.10 0.375 Cyl 6/12 3.895 3.895 0.352
50.00 3.96 0.375 Cyl 6/12 3.762 3.762 0.351
50.00 4.25 0.375 Cyl 6/12 4.038 4.038 0.397
50.00 2.33 0.375 Cyl 6/12 2.214 2.214 0.254
50.00 2.33 0.375 Cyl 6/12 2.214 2.214 0.254
50.00 2.00 0.375 Cyl 6/12 1.900 1.900 0.232
50.00 2.05 0.375 Cyl 6/12 1.948 1.948 0.235
50.00 2.33 0.375 Cyl 6/12 2.214 2.214 0.269
50.00 2.33 0.375 Cyl 6/12 2.214 2.214 0.269
50.00 6.00 0.375 Cyl 6/12 5.695 5.695 0.376
50.00 6.00 0.375 Cyl 6/12 5.695 5.695 0.376
50.00 5.71 0.375 Cyl 6/12 5.425 5.425 0.379
50.00 5.71 0.375 Cyl 6/12 5.425 5.425 0.379
50.00 5.60 0.375 Cyl 6/12 5.320 5.320 0.398
50.00 5.60 0.375 Cyl 6/12 5.320 5.320 0.398
50.00 3.96 0.375 Cyl 6/12 3.762 3.762 0.365
50.00 4.15 0.375 Cyl 6/12 3.943 3.943 0.350
50.00 4.03 0.375 Cyl 6/12 3.829 3.829 0.355
50.00 4.07 0.375 Cyl 6/12 3.862 3.862 0.375
50.00 4.04 0.375 Cyl 6/12 3.838 3.838 0.405
50.00 4.12 0.375 Cyl 6/12 3.909 3.909 0.365
50.00 4.05 0.375 Cyl 6/12 3.848 3.848 0.365
50.00 4.15 0.375 Cyl 6/12 3.943 3.943 0.350
50.00 4.03 0.375 Cyl 6/12 3.829 3.829 0.355
50.00 3.97 0.375 Cyl 6/12 3.772 3.772 0.355
50.00 4.07 0.375 Cyl 6/12 3.862 3.862 0.375
50.00 3.97 0.375 Cyl 6/12 3.772 3.772 0.355
50.00 4.04 0.375 Cyl 6/12 3.838 3.838 0.405
50.00 4.12 0.375 Cyl 6/12 3.909 3.909 0.365
50.00 4.05 0.375 Cyl 6/12 3.848 3.848 0.365
50.00 4.03 0.500 Cyl 6/12 3.829 3.829 0.420
50.00 4.15 0.500 Cyl 6/12 3.938 3.938 0.395
50.00 3.88 0.500 Cyl 6/12 3.686 3.686 0.378
50.00 4.10 0.500 Cyl 6/12 3.895 3.895 0.371
50.00 4.42 0.500 Cyl 6/12 4.199 4.199 0.406
50.00 4.01 0.500 Cyl 6/12 3.805 3.805 0.395
50.00 4.01 0.500 Cyl 6/12 3.805 3.805 0.395
50.00 4.15 0.500 Cyl 6/12 3.938 3.938 0.395
50.00 3.88 0.500 Cyl 6/12 3.686 3.686 0.378
50.00 4.10 0.500 Cyl 6/12 3.895 3.895 0.371
50.00 4.42 0.500 Cyl 6/12 4.199 4.199 0.406
50.00 3.95 0.500 Cyl 6/12 3.753 3.753 0.395
50.00 4.08 0.500 Cyl 6/12 3.876 3.876 0.385
50.00 3.94 0.500 Cyl 6/12 3.738 3.738 0.375
50.00 4.18 0.500 Cyl 6/12 3.971 3.971 0.390
50.00 3.90 0.500 Cyl 6/12 3.705 3.705 0.365
50.00 4.00 0.500 Cyl 6/12 3.795 3.795 0.395
50.00 4.15 0.500 Cyl 6/12 3.943 3.943 0.400
50.00 3.94 0.500 Cyl 6/12 3.738 3.738 0.350
50.00 4.12 0.500 Cyl 6/12 3.914 3.914 0.395
50.00 4.18 0.500 Cyl 6/12 3.971 3.971 0.390
50.00 3.90 0.500 Cyl 6/12 3.705 3.705 0.365
50.00 4.00 0.500 Cyl 6/12 3.795 3.795 0.395
50.00 4.15 0.500 Cyl 6/12 3.943 3.943 0.400
50.00 3.94 0.500 Cyl 6/12 3.738 3.738 0.350
50.00 4.12 0.500 Cyl 6/12 3.914 3.914 0.395
50.00 6.02 0.750 Cyl 6/12 5.719 5.719
50.00 6.02 0.750 Cyl 6/12 5.719 5.719
50.00 5.82 0.750 Cyl 6/12 5.529 5.529
50.00 5.88 0.750 Cyl 6/12 5.586 5.586
50.00 6.13 0.750 Cyl 6/12 5.819 5.819
50.00 5.90 0.750 Cyl 6/12 5.605 5.605
50.00 5.97 0.750 Cyl 6/12 5.672 5.672
50.00 5.97 0.750 Cyl 6/12 5.672 5.672
50.00 5.84 0.750 6.33 0.750 Cyl 6/12 5.548 5.548
50.00 5.84 0.750 6.33 0.750 Cyl 6/12 5.548 5.548
50.00 6.06 0.750 6.23 0.750 Cyl 6/12 5.752 5.752
50.00 6.06 0.750 6.23 0.750 Cyl 6/12 5.752 5.752
50.00 5.90 0.750 6.04 0.750 Cyl 6/12 5.600 5.600
50.00 5.90 0.750 6.04 0.750 Cyl 6/12 5.600 5.600
50.00 5.87 0.750 6.19 0.750 Cyl 6/12 5.577 5.577
223
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 48.00
3-#3 6 0.375 0.662 0.007 40.00 0.276 65.28
3-#3 6 0.375 0.662 0.007 40.00 0.276 64.32
3-#4 6 0.500 1.178 0.012 40.00 0.491 67.20
3-#4 6 0.500 1.178 0.012 40.00 0.491 67.20
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 40.03
3-#3 6 0.375 0.662 0.007 40.00 0.276 63.55
3-#4 6 0.500 1.178 0.012 40.00 0.491 85.06
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123 31.20
3-#3 6 0.375 0.662 0.007 40.00 0.276 48.00
3-#4 6 0.500 1.178 0.012 40.00 0.491 37.92
3-phi0.25 6 0.250 0.294 0.003 40.00 0.123
3-#3 6 0.375 0.662 0.007 40.00 0.276
3-#4 6 0.500 1.178 0.012 40.00 0.491
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 60.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 60.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 41.25
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 31.50
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 52.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 51.50
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 50.50
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 53.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 51.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.011 53.00 0.585 40.50
6x12 cyl 1-#4 0.000 2 0.500 0.393 0.007 53.00 0.347 39.00
6x12 cyl 1-#4 0.000 2 0.500 0.393 0.007 53.00 0.347 36.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 52.70 0.554 0.000 91.48
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 49.10 0.516 -0.200 79.46
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 50.80 0.534 -0.400 50.99
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 51.80 0.545 0.000 74.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 52.10 0.548 -0.100 78.04
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 52.70 0.554 -0.163 59.98
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 50.50 0.531 -0.200 56.53
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 52.30 0.550 -0.300 44.27
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.011 50.90 0.535 -0.400 31.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 50.10 0.790 0.000 82.99
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 51.30 0.809 -0.200 70.48
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 51.70 0.815 -0.400 67.54
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 52.20 0.823 0.000 115.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 53.20 0.839 -0.200 96.01
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.016 51.00 0.804 -0.400 89.54
6x12 cyl 0.000 0 0.000 0.000 0.000 0.00 0.000 25.00
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 47.70 0.211 37.90
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 53.60 0.473 45.70
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 53.20 0.705 51.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 50.90 0.899 55.00
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 50.90 1.124 59.50
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 51.80 1.372 67.20
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 49.60 0.219 22.50
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 50.90 0.450 32.60
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 50.90 0.674 42.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 49.10 0.867 47.00
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 50.50 1.115 50.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 51.80 1.372 57.70
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 49.60 0.219 18.20
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 53.60 0.473 25.70
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 50.90 0.674 26.30
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 52.30 0.924 28.00
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 53.60 1.183 32.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 49.60 1.314 37.00
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 51.80 0.229 18.50
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 52.30 0.462 33.40
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 52.30 0.693 38.60
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 52.30 0.924 51.10
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 52.30 1.155 54.10
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 51.80 1.372 61.00
6x12 cyl 0.000 0 0.000 0.000 0.000 0.00 0.000 28.00
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 52.30 0.231 39.00
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 52.30 0.462 43.60
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 52.30 0.693 48.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 53.20 0.940 57.50
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 50.50 1.115 60.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 52.30 1.386 62.50
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 53.20 0.235 22.50
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 52.30 0.462 26.50
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 50.90 0.450 31.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 52.30 0.693 36.70
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 51.40 0.681 35.10
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 50.90 0.899 43.50
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 51.80 1.144 46.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 53.20 1.409 49.10
6x12 cyl 0.000 0 0.000 0.000 0.000 0.00 0.000 26.50
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 52.30 0.231 41.00
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 50.50 0.446 42.30
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 51.80 0.686 53.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 53.20 0.940 57.50
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 51.80 1.144 57.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 51.80 1.372 59.50
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 49.80 0.220 20.00
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 51.80 0.457 31.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 51.80 0.686 43.30
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 51.80 0.915 47.00
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 50.50 1.115 49.50
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 49.80 1.319 52.10
6x12 cyl 0.000 0 0.000 0.000 0.000 0.00 0.000 29.50
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 50.90 0.225 38.00
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 52.70 0.465 49.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 52.30 0.693 55.50
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 50.90 0.899 57.00
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 52.70 1.164 64.00
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 52.70 1.396 66.00
6x12 cyl 1-#3 0.000 2 0.375 0.221 0.004 50.90 0.225 23.00
6x12 cyl 2-#3 0.000 4 0.375 0.442 0.009 52.70 0.465 39.00
6x12 cyl 3-#3 0.000 6 0.375 0.662 0.013 52.30 0.693 48.00
6x12 cyl 4-#3 0.000 8 0.375 0.883 0.018 50.90 0.899 57.50
6x12 cyl 5-#3 0.000 10 0.375 1.104 0.022 50.90 1.124 58.75
6x12 cyl 6-#3 0.000 12 0.375 1.325 0.026 50.00 1.325 59.50
1#3 0.000 2 0.375 0.221 0.004 51.64 0.228 38.00
2#3 0.000 4 0.375 0.442 0.009 51.64 0.456 40.00
3#3 0.000 6 0.375 0.662 0.013 55.45 0.735 57.50
4#3 0.000 8 0.375 0.883 0.018 55.45 0.979 71.00
5#3 0.000 10 0.375 1.104 0.022 51.27 1.132 75.00
4#4 0.000 8 0.500 1.570 0.031 48.00 1.507 88.00
4#4 0.000 8 0.500 1.570 0.031 48.00 1.507 93.00
5#4 0.000 10 0.500 1.963 0.039 48.20 1.892 97.00
1#3 0.000 2 0.375 0.221 0.004 51.27 0.226 24.35
2#3 0.000 4 0.375 0.442 0.009 50.55 0.446 35.00
3#3 0.000 6 0.375 0.662 0.013 51.27 0.679 52.70
4#3 0.000 8 0.375 0.883 0.018 53.82 0.951 63.80
2#3 & 2#4 0.000 8 0.375 1.227 0.025 49.25 1.208 78.50
4#4 0.000 8 0.500 1.570 0.031 49.25 1.546 85.00


























































































































Mattock_1976_016_C2 356 C2 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_017_C3 357 C3 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_018_C4 358 C4 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_019_C5 359 C5 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_020_C6 360 C6 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_021_D1 361 D1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_022_D2 362 D2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_023_D3 363 D3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_024_D4 364 D4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_025_D4A 365 D4A Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_026_D5 366 D5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_027_D5A 367 D5A Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_028_D6 368 D6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_029_E1 369 E1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_030_E2 370 E2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_031_E3 371 E3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_032_E4 372 E4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_033_E5 373 E5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_034_E6 374 E6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_035_F1 375 F1 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_036_F2 376 F2 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_037_F3 377 F3 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_038_F4 378 F4 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_039_F5 379 F5 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_040_F6 380 F6 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_041_G1 381 G1 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_042_G2 382 G2 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_043_G3 383 G3 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_044_G4 384 G4 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_045_G5 385 G5 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_046_G6 386 G6 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_047_H1 387 H1 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_048_H2 388 H2 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_049_H3 389 H3 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_050_H4 390 H4 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_051_H5 391 H5 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_052_H6 392 H6 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Walraven_1981_001_110208t 393 110208t Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_002_110208 394 110208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_003_110208g 395 110208g Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_004_110408 396 110408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_005_110608 397 110608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_006_110808t 398 110808t Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_007_110808 399 110808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_008_110808h 400 110808h Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_009_110808hg 401 110808hg Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_010_110706 402 110706 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_011_210204 403 210204 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_012_210608 404 210608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_013_210216 405 210216 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_014_210316 406 210316 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_015_210808h 407 210808h Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_016_120208 408 120208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_017_120408 409 120408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_018_120608 410 120608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_019_120808 411 120808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_020_120706 412 120706 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_021_120216 413 120216 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_022_230208 414 230208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_023_230408 415 230408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_024_230608 416 230608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_025_230803 417 230808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_026_240208 418 240208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_027_240408 419 240408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_028_240608 420 240608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_029_240808 421 240808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_030_250208 422 250208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_031_250408 423 250408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_032_250608 424 250608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_033_250808 425 250808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_034_260208 426 260208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_035_260408 427 260408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_036_260608 428 260608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_037_260808 429 260808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_038_260208h 430 260208h Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_039_260808h 431 260808h Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_040_310208 432 310208 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_041_310408 433 310408 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_042_310608 434 310608 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_043_310808 435 310808 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_0044_21.045 436 21.045 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_045_21.068 437 21.068 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_046_21.112 438 21.112 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_047_21.135 439 21.135 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_048_21.06 440 21.06 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_049_21.075 441 21.075 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_050_21.105 442 21.105 Pushoff Monolithic Cracked NWC NWC SI 300.000
Walraven_1981_051_21.12 443 21.12 Pushoff Monolithic Cracked NWC NWC SI 300.000
Hsu_1986_001_1.1A 444 1.1 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_002_1.1B 445 1.1 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_003_1.2A 446 1.2 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_004_1.2B 447 1.2 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_005_1.3A 448 1.3 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_006_1.3B 449 1.3 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_007_1.4A 450 1.4 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_008_1.4B 451 1.4 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_009_1.5A 452 1.5 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_010_1.5B 453 1.5 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_011_1.6A 454 1.6 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_012_1.6B 455 1.6 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_013_6.1 456 6.1 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_014_6.2 457 6.2 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_015_M1 458 M1 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_016_M2 459 M2 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_017_M3 460 M3 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_018_M4 461 M4 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_019_M5 462 M5 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_020_M6 463 M6 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_021_E1U 464 E1U Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_022_E4U 465 E4U Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_023_E6U 466 E6U Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_024_F1U 467 F1U Pushoff Rough NWC NWC A 12.0 7.0




50.00 5.87 0.750 6.19 0.750 Cyl 6/12 5.577 5.577
50.00 5.98 0.750 5.98 0.750 Cyl 6/12 5.681 5.681
50.00 5.98 0.750 5.98 0.750 Cyl 6/12 5.681 5.681
50.00 6.17 0.750 6.19 0.750 Cyl 6/12 5.857 5.857
50.00 6.17 0.750 6.19 0.750 Cyl 6/12 5.857 5.857
50.00 3.77 0.750 6.25 0.750 Cyl 6/12 3.582 3.582
50.00 3.77 0.750 6.25 0.750 Cyl 6/12 3.582 3.582
50.00 2.94 0.750 5.91 0.750 Cyl 6/12 2.793 2.793
50.00 2.94 0.750 5.91 0.750 Cyl 6/12 2.793 2.793
50.00 2.50 0.750 6.09 0.750 Cyl 6/12 2.370 2.370
50.00 2.96 0.750 6.20 0.750 Cyl 6/12 2.807 2.807
50.00 2.80 0.750 6.29 0.750 Cyl 6/12 2.655 2.655
50.00 2.96 0.750 6.20 0.750 Cyl 6/12 2.807 2.807
50.00 5.94 0.750 6.49 0.750 Cyl 6/12 5.643 5.643
50.00 6.50 0.750 66.20 0.750 Cyl 6/12 6.175 6.175
50.00 5.99 0.750 6.14 0.750 Cyl 6/12 5.691 5.691
50.00 5.86 0.750 5.99 0.750 Cyl 6/12 5.567 5.567
50.00 6.36 0.750 6.65 0.750 Cyl 6/12 6.037 6.037
50.00 5.13 0.750 6.20 0.750 Cyl 6/12 4.869 4.869
50.00 6.01 0.750 6.09 0.750 Cyl 6/12 5.710 5.710
50.00 5.94 0.750 6.49 0.750 Cyl 6/12 5.643 5.643
50.00 6.50 0.750 6.62 0.750 Cyl 6/12 6.175 6.175
50.00 5.99 0.750 6.14 0.750 Cyl 6/12 5.691 5.691
50.00 5.86 0.750 5.99 0.750 Cyl 6/12 5.567 5.567
50.00 6.36 0.750 6.65 0.750 Cyl 6/12 6.037 6.037
50.00 5.87 0.750 6.19 0.750 Cyl 6/12 5.577 5.577
50.00 5.87 0.750 6.19 0.750 Cyl 6/12 5.577 5.577
50.00 5.98 0.750 5.98 0.750 Cyl 6/12 5.681 5.681
50.00 5.98 0.750 5.98 0.750 Cyl 6/12 5.681 5.681
50.00 6.17 0.750 6.19 0.750 Cyl 6/12 5.857 5.857
50.00 6.17 0.750 6.19 0.750 Cyl 6/12 5.857 5.857
50.00 5.83 0.750 6.33 0.750 Cyl 6/12 5.534 5.534
50.00 6.08 0.750 6.17 0.750 Cyl 6/12 5.776 5.776
50.00 6.08 0.750 6.17 0.750 Cyl 6/12 5.776 5.776
50.00 6.08 0.750 6.72 0.750 Cyl 6/12 5.771 5.771
50.00 6.18 0.750 6.65 0.750 Cyl 6/12 5.871 5.871
50.00 5.90 0.750 6.54 0.750 Cyl 6/12 5.605 5.605
120.000 36000.000 35.900 16.000 Cube
120.000 36000.000 30.700 16.000 Cube
120.000 36000.000 29.400 16.000 Cube
120.000 36000.000 30.700 16.000 Cube
120.000 36000.000 30.700 16.000 Cube
120.000 36000.000 35.900 16.000 Cube
120.000 36000.000 30.700 16.000 Cube
120.000 36000.000 29.400 16.000 Cube
120.000 36000.000 29.400 16.000 Cube
120.000 36000.000 31.700 16.000 Cube
120.000 36000.000 36.600 16.000 Cube
120.000 36000.000 36.600 16.000 Cube
120.000 36000.000 36.600 16.000 Cube
120.000 36000.000 36.600 16.000 Cube
120.000 36000.000 25.200 16.000 Cube
120.000 36000.000 29.500 16.000 Cube
120.000 36000.000 29.500 16.000 Cube
120.000 36000.000 29.500 16.000 Cube
120.000 36000.000 29.500 16.000 Cube
120.000 36000.000 29.200 16.000 Cube
120.000 36000.000 29.200 16.000 Cube
120.000 36000.000 56.100 16.000 Cube
120.000 36000.000 56.100 16.000 Cube
120.000 36000.000 56.100 16.000 Cube
120.000 36000.000 56.100 16.000 Cube
120.000 36000.000 19.900 16.000 Cube
120.000 36000.000 19.900 16.000 Cube
120.000 36000.000 19.900 16.000 Cube
120.000 36000.000 19.900 16.000 Cube
120.000 36000.000 38.200 32.000 Cube
120.000 36000.000 38.200 32.000 Cube
120.000 36000.000 38.200 32.000 Cube
120.000 36000.000 38.200 32.000 Cube
120.000 36000.000 34.400 16.000 Cube
120.000 36000.000 34.400 16.000 Cube
120.000 36000.000 34.400 16.000 Cube
120.000 36000.000 34.400 16.000 Cube
120.000 36000.000 38.100 16.000 Cube
120.000 36000.000 38.100 16.000 Cube
120.000 36000.000 36.100 16.000 Cube
120.000 36000.000 36.100 16.000 Cube
120.000 36000.000 36.100 16.000 Cube
120.000 36000.000 36.100 16.000 Cube
120.000 36000.000 34.200 16.000 Cube
120.000 36000.000 34.200 16.000 Cube
120.000 36000.000 34.200 16.000 Cube
120.000 36000.000 34.200 16.000 Cube
120.000 36000.000 37.600 16.000 Cube
120.000 36000.000 37.600 16.000 Cube
120.000 36000.000 37.600 16.000 Cube


























2#3 0.000 4 0.375 0.442 0.009 50.91 0.450 18.00
3#3 0.000 6 0.375 0.662 0.013 50.55 0.670 21.40
4#3 0.000 8 0.375 0.883 0.018 51.64 0.912 30.00
5#3 0.000 10 0.375 1.104 0.022 52.73 1.164 39.00
4#4 0.000 8 0.500 1.570 0.031 45.25 1.421 44.10
1#3 0.000 2 0.375 0.221 0.004 51.27 0.226 29.50
2#3 0.000 4 0.375 0.442 0.009 51.27 0.453 46.00
3#3 0.000 6 0.375 0.662 0.013 56.00 0.742 50.50
4#3 0.000 8 0.375 0.883 0.018 56.00 0.989 50.00
4#3 0.000 8 0.375 0.883 0.018 54.00 0.954 49.70
2#3&2#4 0.000 8 0.375 1.227 0.025 46.36 1.137 60.50
2#3&2#4 0.000 8 0.375 1.227 0.025 46.20 1.133 62.50
4#4 0.000 8 0.500 1.570 0.031 48.50 1.523 73.50
1#3 0.000 2 0.375 0.221 0.004 47.27 0.209 21.00
2#3 0.000 4 0.375 0.442 0.009 47.27 0.417 35.50
3#3 0.000 6 0.375 0.662 0.013 47.27 0.626 42.50
4#3 0.000 8 0.375 0.883 0.018 47.27 0.835 52.00
2#3&2#4 0.000 8 0.375 1.227 0.025 47.40 1.230 59.50
4#4 0.000 8 0.500 1.570 0.031 45.30 1.422 62.50
1#3 0.000 2 0.375 0.221 0.004 46.36 0.205 21.00
2#3 0.000 4 0.375 0.442 0.009 47.27 0.417 33.70
3#3 0.000 6 0.375 0.662 0.013 47.27 0.626 44.80
4#3 0.000 8 0.375 0.883 0.018 47.27 0.835 60.50
2#3&2#4 0.000 8 0.375 1.227 0.025 45.30 1.197 62.50
4#4 0.000 8 0.500 1.570 0.031 47.40 1.488 76.00
1#3 0.000 2 0.375 0.221 0.004 50.91 0.225 8.00
2#3 0.000 4 0.375 0.442 0.009 50.91 0.450 13.20
3#3 0.000 6 0.375 0.662 0.013 50.55 0.670 19.20
4#3 0.000 8 0.375 0.883 0.018 51.64 0.912 25.00
5#3 0.000 10 0.375 1.104 0.022 52.73 1.164 29.30
4#4 0.000 8 0.500 1.570 0.031 45.25 1.421 38.90
1#3 0.000 2 0.375 0.221 0.004 55.45 0.245 9.40
2#3 0.000 4 0.375 0.442 0.009 55.45 0.490 16.10
3#3 0.000 6 0.375 0.662 0.013 55.45 0.735 23.00
4#3 0.000 8 0.375 0.883 0.018 53.64 0.947 25.50
2#3&2#4 0.000 8 0.375 1.227 0.025 46.80 1.148 32.70
4#4 0.000 8 0.500 1.570 0.031 46.80 1.470 38.00
2.400 2-phi8 4 8.000 200.960 0.006 435.311 2.430 182.880
2.400 2-phi8 4 8.000 200.960 0.006 435.311 2.430 198.000
2.200 2-phi8 4 8.000 200.960 0.006 435.311 2.430 182.880
2.400 4-phi8 8 8.000 401.920 0.011 435.311 4.860 231.840
2.400 6-phi8 12 8.000 602.880 0.017 435.311 7.290 266.040
2.400 8-phi8 16 8.000 803.840 0.022 435.311 9.720 280.800
2.400 8-phi8 16 8.000 803.840 0.022 435.311 9.720 254.880
2.200 8-phi8 16 8.000 803.840 0.022 435.311 9.720 302.040
2.200 8-phi8 16 8.000 803.840 0.022 435.311 9.720 308.880
2.500 7-phi6 14 6.000 395.640 0.011 507.734 5.580 258.840
2.800 2-phi4 4 4.000 50.240 0.001 759.554 1.060 115.920
2.800 6-phi8 12 8.000 602.880 0.017 435.311 7.290 353.520
2.800 2-phi16 4 16.000 803.840 0.022 453.225 10.120 333.000
2.800 3-phi16 6 16.000 1205.760 0.033 452.926 15.170 363.960
1.700 8-phi8 16 8.000 803.840 0.022 435.311 9.720 286.920
2.100 2-phi8 4 8.000 200.960 0.006 435.311 2.430 192.960
2.100 4-phi8 8 8.000 401.920 0.011 435.311 4.860 235.080
2.100 6-phi8 12 8.000 602.880 0.017 435.311 7.290 244.080
2.100 8-phi8 16 8.000 803.840 0.022 435.311 9.720 263.160
2.200 7-phi6 14 6.000 395.640 0.011 507.734 5.580 249.120
2.200 2-phi16 4 16.000 803.840 0.022 453.225 10.120 235.080
4.000 2-phi8 4 8.000 200.960 0.006 435.311 2.430 241.920
4.000 4-phi8 8 8.000 401.920 0.011 435.311 4.860 389.880
4.000 6-phi8 12 8.000 602.880 0.017 435.311 7.290 452.160
4.000 8-phi8 16 8.000 803.840 0.022 435.311 9.720 510.840
1.400 2-phi8 4 8.000 200.960 0.006 435.311 2.430 167.400
1.400 4-phi8 8 8.000 401.920 0.011 435.311 4.860 217.440
1.400 6-phi8 12 8.000 602.880 0.017 435.311 7.290 235.800
1.400 8-phi8 16 8.000 803.840 0.022 435.311 9.720 226.440
3.000 2-phi8 4 8.000 200.960 0.006 435.311 2.430 245.880
3.000 4-phi8 8 8.000 401.920 0.011 435.311 4.860 312.840
3.000 6-phi8 12 8.000 602.880 0.017 435.311 7.290 347.400
3.000 8-phi8 16 8.000 803.840 0.022 435.311 9.720 357.840
2.900 2-phi8 4 8.000 200.960 0.006 489.053 2.730 234.720
2.900 4-phi8 8 8.000 401.920 0.011 435.311 4.860 310.320
2.900 6-phi8 12 8.000 602.880 0.017 435.311 7.290 352.440
2.900 8-phi8 16 8.000 803.840 0.022 435.311 9.720 372.960
2.500 2-phi8 4 8.000 200.960 0.006 435.311 2.430 147.240
2.500 8-phi8 16 8.000 803.840 0.022 435.311 9.720 319.320
2-phi8 4 8.000 200.960 0.006 435.311 2.430 214.200
4-phi8 8 8.000 401.920 0.011 435.311 4.860 293.400
6-phi8 12 8.000 602.880 0.017 435.311 7.290 317.160
8-phi8 16 8.000 803.840 0.022 435.311 9.720 321.840
2.970 2-phi8 45.000 4 8.000 200.960 0.006 435.311 2.430 250.920
2.970 2-phi8 67.500 4 8.000 200.960 0.006 435.311 2.430 245.880
2.970 2-phi8 112.500 4 8.000 200.960 0.006 435.311 2.430 173.160
2.970 2-phi8 135.000 4 8.000 200.960 0.006 435.311 2.430 105.120
2.640 2-phi8 60.000 4 8.000 200.960 0.006 435.311 2.430 273.240
2.640 2-phi8 75.000 4 8.000 200.960 0.006 435.311 2.430 261.000
2.640 2-phi8 105.000 4 8.000 200.960 0.006 435.311 2.430 214.560
2.640 2-phi8 120.000 4 8.000 200.960 0.006 435.311 2.430 160.560
0.004 50.70 0.223 63.00
0.004 48.00 0.211 70.90
0.009 50.70 0.446 84.00
0.009 48.00 0.422 82.32
0.013 50.70 0.669 92.40
0.013 48.00 0.634 89.88
0.018 50.70 0.892 114.24
0.018 48.00 0.845 107.52
0.022 50.70 1.115 117.60
0.022 48.00 1.056 116.26
0.026 50.70 1.338 120.29
0.026 48.00 1.267 119.28
0.004 48.00 0.211 67.20
0.022 48.00 1.056 104.16
0.004 50.90 0.224 63.84
0.088 52.70 4.638 82.32
0.013 52.30 0.690 93.24
0.018 50.90 0.896 95.76
0.022 52.70 1.159 107.52
0.026 52.70 1.391 102.48
0.011 52.70 0.553 91.48
0.011 49.10 0.516 0.200 79.46
0.011 50.80 0.533 0.400 50.99















0.420 Concrete was not allowed to bond
0.710 Concrete was not allowed to bond
0.850 Concrete was not allowed to bond
1.040 Concrete was not allowed to bond
1.190 Concrete was not allowed to bond
1.250 Concrete was not allowed to bond
0.420 Concrete was not allowed to bond
0.674 Concrete was not allowed to bond
0.896 Concrete was not allowed to bond
1.210 Concrete was not allowed to bond
1.250 Concrete was not allowed to bond
1.520 Concrete was not allowed to bond
0.160 Concrete was not allowed to bond
0.264 Concrete was not allowed to bond
0.384 Concrete was not allowed to bond
0.500 Concrete was not allowed to bond
0.586 Concrete was not allowed to bond
0.778 Concrete was not allowed to bond
0.188 Concrete was not allowed to bond
0.322 Concrete was not allowed to bond
0.460 Concrete was not allowed to bond
0.510 Concrete was not allowed to bond
0.654 Concrete was not allowed to bond













































































Hsu_1986_025_F4U 468 F4U Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_026_F6U 469 F6U Pushoff Rough NWC NWC A 12.0 7.0
Bass_1989_001_1A 470 1A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_002_2A 471 2A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_003_3A 472 3A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_004_4A 473 4A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_005_5A 474 5A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_006_6A 475 6A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_007_7A 476 7A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_008_8A 477 8A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_009_9A 478 9A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_010_10A 479 10A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_011_11A 480 11A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_012_12A 481 12A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_013_13A 482 13A Sliding Wall Keyed NWC NWC A 36.0 10.0
Bass_1989_014_14A 483 14A Sliding Wall Smooth NWC NWC A 36.0 10.0
Bass_1989_015_15A 484 15A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_016_16A 485 16A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_017_17A 486 17A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_018_18A 487 18A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_019_19A 488 19A Sliding Wall Keyed NWC NWC A 36.0 10.0
Bass_1989_020_20A 489 20A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_021_21A 490 21A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_022_22A 491 22A Sliding Wall Keyed NWC NWC A 36.0 10.0
Bass_1989_023_23A 492 23A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_024_24A 493 24A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_025_1B 494 1B Sliding Wall Sandblasted NWC NWC A 36.0 6.0
Bass_1989_026_2B 495 2B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_027_3B 496 3B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_028_4B 497 4B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_029_5B 498 5B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_030_6B 499 6B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_031_17B 500 17B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_032_20B 501 20B Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_033_21B 502 21B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Annamalai_1990_001_A-1 503 A-1 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_002_A-2 504 A-2 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_003_A-3 505 A-3 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_004_A-4 506 A-4 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_005_A-5 507 A-5 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_006_A-6 508 A-6 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_007_A-7 509 A-7 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_008_A-8 510 A-8 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_009_A-9 511 A-9 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_010_A-10 512 A-10 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_011_A-11 513 A-11 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_012_A-12 514 A-12 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_013_A-13 515 A-13 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_014_B-1 516 B-1 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_015_B-2 517 B-2 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_016_B-3 518 B-3 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_017_B-4 519 B-4 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_018_B-5 520 B-5 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_019_B-6 521 B-6 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_020_B-7 522 B-7 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_021_B-8 523 B-8 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_022_B-9 524 B-9 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_023_B-10 525 B-10 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_024_B-11 526 B-11 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_025_B-12 527 B-12 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_026_B-13 528 B-13 Push-Through Keyed - Grouted NWC Grout A
Annamalai_1990_027_C-1 529 C-1 Push-Through Smooth - Grouted NWC Grout A
Annamalai_1990_028_C-2 530 C-2 Push-Through Smooth - Grouted NWC Grout A
Hoff_1993_001_1LWC1 531 1 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_002_2LWC1 532 2 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_003_3LWC1 533 3 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_004_4LWC1 534 4 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_005_5LWC1 535 5 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_006_6LWC1 536 6 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_007_1LWC2 537 1 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_008_2LWC2 538 2 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_009_3LWC2 539 3 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_010_4LWC2 540 4 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_011_5LWC2 541 5 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_012_6LWC2 542 6 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_013_1HSLWCC 543 1 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_014_2HSLWCC 544 2 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_015_2HSLWCC 545 3 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_016_4HSLWCC 546 4 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_017_5HSLWCC 547 5 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_018_6HSLWCC 548 6 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Loov_1994_001_1 549 1 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_002_2 550 2 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_003_3 551 3 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_004_4 552 4 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_005_5 553 5 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_006_6 554 6 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_007_7 555 7 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_008_8 556 8 Longbeam Rough NWC NWC SI 3200.000
Loov_1994_009_9 557 9 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_010_10 558 10 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_011_11 559 11 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_012_12 560 12 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_013_13 561 13 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_014_14 562 14 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_015_15 563 15 Longbeam Rough NWC NWC SI 2400.000
Loov_1994_016_16 564 16 Longbeam Rough NWC NWC SI 2400.000
Gupta_1998_001_SSH1 565 SSH1 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_002_SSH2 566 SSH2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_003_SSH3 567 SSH3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_004_SSM1 568 SSM1 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_005_SSM2 569 SSM2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_006_SSM3 570 SSM3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_007_CFN1 571 CFN1 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_008_CFN2 572 CFN2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_009_CFN3 573 CFN3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_010_CFL1 574 CFL1 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_011_CFL2 575 CFL2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_012_CFL3 576 CFL3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_013_CFF1 577 CFF1 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_014_CFF2 578 CFF2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Gupta_1998_015_CFF3 579 CFF3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Valluvan_1999_001_A1 580 A1 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_002_A2 581 A2 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_003_A3 582 A3 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_004_A4 583 A4 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_005_A5 584 A5 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_006_A6 585 A6 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_007_A7 586 A7 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_008_B1 587 B1 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_009_B2 588 B2 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_010_B3 589 B3 Longbeam Rough NWC NWC A 32.0 4.0
Annamalai, Brown (1990)
Hsu, Mau, Chen (1987)
Gupta (1998)
Hoff (1993)
Bass, Carrasquillo, Jirsa 
(1989)




















































































75.000 240000.000 37.400 14.000 42.700 14.000
75.000 240000.000 34.900 14.000 39.200 14.000
75.000 240000.000 30.500 14.000 40.200 14.000
75.000 240000.000 34.700 14.000 39.600 14.000
75.000 240000.000 34.800 14.000 42.600 14.000
75.000 240000.000 37.100 14.000 40.400 14.000
75.000 240000.000 35.800 14.000 38.000 14.000
150.000 480000.000 35.600 14.000 38.000 14.000
75.000 180000.000 37.100 14.000 37.600 14.000
150.000 360000.000 38.700 14.000 37.600 14.000
300.000 720000.000 32.700 14.000 34.000 14.000
75.000 180000.000 34.600 14.000 36.200 14.000
150.000 360000.000 19.200 14.000 23.700 14.000
150.000 360000.000 19.600 14.000 20.200 14.000
150.000 360000.000 44.000 14.000 51.500 14.000
150.000 360000.000 48.300 14.000 50.700 14.000
120.000 36000.000 98.000 10.000 Cyl 150/300 93.100 93.100
120.000 36000.000 98.000 10.000 Cyl 150/300 93.100 93.100
120.000 36000.000 98.000 10.000 Cyl 150/300 93.100 93.100
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 50.000 10.000 Cyl 150/300 47.500 47.500
120.000 36000.000 50.000 10.000 Cyl 150/300 47.500 47.500
120.000 36000.000 50.000 10.000 Cyl 150/300 47.500 47.500
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 Cyl 150/300 0.000 0.000
120.000 36000.000 35.000 0.000 Cyl 150/300 33.250 33.250
120.000 36000.000 35.000 0.000 Cyl 150/300 33.250 33.250
120.000 36000.000 35.000 0.000 Cyl 150/300 33.250 33.250
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 1.75 0.750 5.10 0.750
128.00 3.50 0.750 6.00 0.750
128.00 3.50 0.750 6.00 0.750
128.00 3.50 0.750 6.00 0.750
231
0.016 53.20 0.835 0.200 96.01
0.016 51.00 0.801 0.400 89.54
3-#6 3 0.750 1.325 0.004 60.00 0.221 145.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 153.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 152.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 165.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 150.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 165.00
2-#6 2 0.750 0.883 0.002 60.00 0.147 132.00
6-#6 6 0.750 2.649 0.007 60.00 0.442 210.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 190.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 130.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 104.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 118.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 128.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 90.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 88.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 105.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 125.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 118.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 127.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 134.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 115.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 148.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 135.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 160.00
3-#6 3 0.750 1.325 0.006 60.00 0.368 102.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 150.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 162.00
2-#6 2 0.750 0.883 0.002 60.00 0.147 137.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 166.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 172.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 151.00
3-#6 3 0.750 1.325 0.004 60.00 0.221 75.00





























2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 24.11
2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 30.66
2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 34.69
2-#4 0.000 4 0.500 0.786 0.009 68.00 0.637 63.92
2-#4 0.000 4 0.500 0.786 0.009 69.00 0.646 57.12
2-#4 0.000 4 0.500 0.786 0.009 68.00 0.637 61.07
2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 41.08
2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 28.14
2-#3 0.000 4 0.375 0.442 0.005 53.60 0.282 25.12
2-#4 0.000 4 0.500 0.786 0.009 68.00 0.637 62.08
2-#4 0.000 4 0.500 0.786 0.009 68.50 0.641 58.13
2-#4 0.000 4 0.500 0.786 0.009 68.50 0.641 57.12
2-#3 0.000 4 0.375 0.442 0.005 72.10 0.380 56.11
2-#3 0.000 4 0.375 0.442 0.005 72.10 0.380 46.03
2-#3 0.000 4 0.375 0.442 0.005 72.10 0.380 49.14
2-#4 0.000 4 0.500 0.786 0.009 66.80 0.625 73.08
2-#4 0.000 4 0.500 0.786 0.009 66.80 0.625 73.08
2-#4 0.000 4 0.500 0.786 0.009 66.80 0.625 75.10
0.000 438.000 4.360 146.000
0.000 438.000 1.660 81.000
0.000 432.000 2.730 125.500
0.000 430.000 6.030 144.500
0.000 430.000 1.630 105.500
0.000 428.000 1.620 100.500
0.000 432.000 6.060 165.500
0.000 407.000 0.770 119.000
0.000 428.000 1.620 85.500
0.000 409.000 0.770 128.000
0.000 420.000 0.400 193.000
0.000 408.000 7.720 163.000
0.000 431.000 0.820 105.500
0.000 431.000 0.820 68.500
0.000 420.000 0.800 147.000
















3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 76.00
3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 76.00
6-#6 0.000 6 0.750 2.649 0.021 69.00 1.428 90.00
0.000 0 0.750 0.000 0.000 0.00 0.000 1.000 204.00
3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 1.000 182.00
6-#6 0.000 6 0.750 2.649 0.021 69.00 1.428 1.000 213.00
0.000 0 0.750 0.000 0.000 0.00 0.000 1.000 201.00
3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 113.00
6-#6 0.000 6 0.750 2.649 0.021 69.00 1.428 130.00















































































































2.389 Concrete with only fine aggregates
3.458 Concrete with only fine aggregates












Valluvan_1999_011_B4 590 B4 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_012_B5 591 B5 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_013_B6 592 B6 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_014_B9 593 B9 Longbeam Rough NWC NWC A 32.0 4.0
Gohnert_2000_001_1 594 1 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_002_2 595 2 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_003_3 596 3 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_004_4 597 4 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_005_5 598 5 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_006_6 599 6 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_007_7 600 7 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_008_8 601 8 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_009_9 602 9 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_010_10 603 10 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_011_11 604 11 Sliding Wall Smooth NWC NWC SI 750.000
Gohnert_2000_012_12 605 12 Sliding Wall Smooth NWC NWC SI 750.000
Kahn_2002_001_SF-4-1-C 606 SF-4-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_002_SF-4-2-C 607 SF-4-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_003_SF-4-3-C 608 SF-4-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_004_SF-7-1-C 609 SF-7-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_005_SF-7-2-C 610 SF-7-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_006_SF-7-3-C 611 SF-7-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_007_SF-7-4-C 612 SF-7-4-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_008_SF-10-1-C-a 613 SF-10-1-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_009_SF10-1-C-b 614 SF-10-1-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_0010_SF-10-2-C-a 615 SF-10-2-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_011_SF10-2-C-b 616 SF-10-2-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_012_SF-10-3-C-a 617 SF-10-3-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_013_SF-10-3-C-b 618 SF-10-3-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_014_SF-10-4-C-a 619 SF-10-4-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_015_SF-10-4-C-b 620 SF-10-4-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_016_SF-14-1-C 621 SF-14-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_017_SF-14-2-C 622 SF-14-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_018_SF-14-3-C 623 SF-14-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_019_SF-14-4-C 624 SF-14-4-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_020_SF-4-1-U 625 SF-4-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_021_SF-4-2-U 626 SF4-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_022_SF-4-3-U 627 SF-4-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_023_SF-7-1-U 628 SF-7-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_024_SF-7-2-U 629 SF-7-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_025_SF-7-3-U 630 SF-7-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_026_SF-7-4-U 631 SF-7-4-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_027_SF-10-1-U-a 632 SF-10-1-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_028_SF-10-1-U-b 633 SF-10-1-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_029_SF-10-2-U-a 634 SF-10-2-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_030_SF-10-2-U-b 635 SF-10-2-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_031_SF-10-3-U-a 636 SF-10-3-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_032_SF-10-3-U-b 637 SF-10-3-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_033_SF-10-4-U-a 638 SF-10-4-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_034_SF-10-4-U-b 639 SF-10-4-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_035_SF-14-1-U 640 SF-14-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_036_SF-14-2-U 641 SF-14-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_037_SF-14-3-U 642 SF-14-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_038_SF-14-4-U 643 SF-14-4-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_039_SF-7-1-CJ 644 SF-7-1-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_040_SF-7-2-CJ 645 SF-7-2-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_041_SF-7-3-CJ 646 SF-7-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_042_SF-7-4-CJ 647 SF-7-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_043_SF-10-1-CJ 648 SF-10-1-CJ Pushoff Smooth Cracked NWC NWC A 12.0 5.0
Kahn_2002_044_SF-10-2-CJ 649 SF-10-2-CJ Pushoff Smooth Cracked NWC NWC A 12.0 5.0
Kahn_2002_045_SF-10-3-CJ 650 SF-10-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_046_SF-10-4-CJ 651 SF-10-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_047_SF-14-1-CJ 652 SF-14-1-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_048_SF-14-2-CJ 653 SF-14-2-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_049_SF-14-3-CJ 654 SF-14-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_050_SF-14-4-CJ 655 SF-14-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Papanicolaou_2002_001_1/A 656 1/A Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_002_1/A 657 1/A Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_003_1/A 658 1/A Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_004_2/A 659 2/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_005_2/A 660 2/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_006_2/A 661 2/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_007_3/B 662 3/B Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_008_4/A 663 4/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_009_4/A 664 4/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_010_4/A 665 4/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_011_5/A 666 5/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_012_5/A 667 5/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_013_5/A 668 5/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_014_6/C 669 6/C Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_015_6/C 670 6/C Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_016_6/C 671 6/C Pushoff Rough NWC SLWC SI 240.000
Papanicolaou_2002_017_7/C 672 7/C Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_018_7/C 673 7/C Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_019_7/C 674 7/C Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_020_8a/C 675 8a/C Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_021_8b/C 676 8b/C Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_022_9/A 677 9/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_023_9/A 678 9/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_024_9/A 679 9/A Pushoff Smooth NWC SLWC SI 240.000
Papanicolaou_2002_025_10/A 680 10/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_026_10/A 681 10/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_027_10/A 682 10/A Pushoff Smooth NWC SLWC SI 170.000
Papanicolaou_2002_028_11/A 683 11/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_029_11/A 684 11/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_030_11/A 685 11/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_031_12/A 686 12/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_032_12/A 687 12/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_033_12/A 688 12/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_034_13/A 689 13/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_035_13/A 690 13/A Pushoff Rough NWC SLWC SI 170.000
Papanicolaou_2002_362_13/A 691 13/A Pushoff Rough NWC SLWC SI 170.000
Gohnert_2003_001_A-1 692 A-1 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_002_A-2 693 A-2 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_003_A-3 694 A-3 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_004_A-4 695 A-4 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_005_A-5 696 A-5 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_006_A-6 697 A-6 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_007_B-1 698 B-1 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_008_B-2 699 B-2 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_009_B-3 700 B-3 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_010_B-4 701 B-4 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_011_B-5 702 B-5 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_012_B-6 703 B-6 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_013_C-1 704 C-1 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_014_C-2 705 C-2 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_015_C-3 706 C-3 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_016_C-4 707 C-4 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_017_C-5 708 C-5 Sliding Wall Rough NWC NWC SI 749.000
Gohnert_2003_018_C-6 709 C-6 Sliding Wall Rough NWC NWC SI 748.000
Gohnert_2003_019_D-1 710 D-1 Sliding Wall Rough NWC NWC SI 751.000
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128.00 3.50 0.750 6.00 0.750
128.00 3.50 0.750 6.00 0.750
128.00 3.50 0.750 6.00 0.750
128.00 3.50 0.750 6.00 0.750
100.000 75000.000 22.800 41.700
100.000 75000.000 22.800 41.700
100.000 75000.000 22.800 41.700
100.000 75000.000 22.800 41.700
100.000 75000.000 22.800 41.700
100.000 75000.000 22.800 41.700
100.000 75000.000 31.400 41.700
100.000 75000.000 31.400 41.700
100.000 75000.000 31.400 41.700
100.000 75000.000 31.400 41.700
100.000 75000.000 31.400 41.700



















































100.000 24000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 24000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 24000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 17000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 17000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 17000.000 13.670 8.000 Cube 150 10.253 10.253
100.000 17000.000 15.270 8.000 Cube 150 11.453 11.453
100.000 24000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 24000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 24000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 24000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 24000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 24000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 17000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 17000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 17000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 17000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 17000.000 16.150 8.000 Cube 150 12.113 12.113
100.000 24000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 24000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 24000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 17000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 17000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 17000.000 14.130 8.000 Cube 150 10.598 10.598
100.000 17000.000 10.100 8.000 Cube 150 7.575 7.575
100.000 17000.000 10.100 8.000 Cube 150 7.575 7.575
100.000 17000.000 10.100 8.000 Cube 150 7.575 7.575
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 12.370 8.000 Cube 150 9.278 9.278
100.000 17000.000 11.800 8.000 Cube 150 8.850 8.850
100.000 17000.000 11.800 8.000 Cube 150 8.850 8.850
100.000 17000.000 11.800 8.000 Cube 150 8.850 8.850
151.000 113703.000 22.800 41.700 Cube 100 15.390 15.390
150.000 113100.000 22.800 41.700 Cube 100 15.390 15.390
151.000 113552.000 22.800 41.700 Cube 100 15.390 15.390
150.000 112650.000 22.800 41.700 Cube 100 15.390 15.390
150.000 112650.000 22.800 41.700 Cube 100 15.390 15.390
153.000 115515.000 22.800 41.700 Cube 100 15.390 15.390
152.000 114152.000 22.800 41.700 Cube 100 15.390 15.390
152.000 114000.000 22.800 41.700 Cube 100 15.390 15.390
152.000 114000.000 22.800 41.700 Cube 100 15.390 15.390
155.000 116560.000 22.800 41.700 Cube 100 15.390 15.390
151.000 113703.000 22.800 41.700 Cube 100 15.390 15.390
153.000 114750.000 22.800 41.700 Cube 100 15.390 15.390
150.000 112800.000 25.500 41.700 Cube 100 17.213 17.213
151.000 114005.000 25.500 41.700 Cube 100 17.213 17.213
150.000 112500.000 25.500 41.700 Cube 100 17.213 17.213
152.000 114000.000 25.500 41.700 Cube 100 17.213 17.213
149.000 111601.000 25.500 41.700 Cube 100 17.213 17.213
150.000 112200.000 25.500 41.700 Cube 100 17.213 17.213
155.000 116405.000 31.400 41.700 Cube 100 21.195 21.195
156.000 117000.000 31.400 41.700 Cube 100 21.195 21.195
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0.000 0 0.750 0.000 0.000 0.00 0.000 1.500 291.00
3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 1.000 264.00
6-#6 0.000 6 0.750 2.649 0.021 69.00 1.428 1.000 274.00
3-#3 0.000 3 0.750 1.325 0.010 69.00 0.714 **** 167.00
0.000 0.000 0.00 78.750
0.000 0.000 0.00 51.750
0.000 0.000 0.00 77.250
0.000 0.000 0.00 93.750
0.000 0.000 0.00 59.250
0.000 0.000 0.00 65.250
0.000 0.000 0.00 93.000
0.000 0.000 0.00 95.250
0.000 0.000 0.00 70.500
0.000 0.000 0.00 86.250
0.000 0.000 0.00 83.250
0.000 0.000 0.00 94.500
1-#3 0.000 2 0.375 0.221 0.004 69.50 0.256 35.00
2-#3 0.000 4 0.375 0.442 0.007 69.50 0.511 55.69
3-#3 0.000 6 0.375 0.662 0.011 69.50 0.767 71.13
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 41.68
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 51.73
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 71.51
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 62.73
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 25.78
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 29.97
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 50.78
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 48.11
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 64.65
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 63.36
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 74.16
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 76.28
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 24.88
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 40.18
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 55.50
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 73.27
1-#3 0.000 2 0.375 0.221 0.004 69.50 0.256 57.88
2-#3 0.000 4 0.375 0.442 0.007 69.50 0.511 80.08
3-#3 0.000 6 0.375 0.662 0.011 69.50 0.767 85.83
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 87.55
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 118.11
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 138.43
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 149.09
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 100.09
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 91.88
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 130.65
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 124.05
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 144.82
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 147.90
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 156.03
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 160.04
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 94.95
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 108.46
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 146.23
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 155.97
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 54.00
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 82.10
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 110.30
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 132.68
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 31.73
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 49.29
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 113.91
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 126.04
1-#3 0.000 2 0.375 0.221 0.004 83.00 0.305 90.91
2-#3 0.000 4 0.375 0.442 0.007 83.00 0.611 99.19
3-#3 0.000 6 0.375 0.662 0.011 83.00 0.916 134.71
4-#3 0.000 8 0.375 0.883 0.015 83.00 1.222 153.12
1.220 Splitting 0.000 0.000 568.000 0.000 1.000 61.440
1.220 Splitting 50.000 0.002 568.000 1.183 1.000 74.160
1.220 Splitting 100.000 0.004 568.000 2.367 1.000 87.120
1.220 Splitting 0.000 0.000 568.000 0.000 1.000 63.240
1.220 Splitting 50.000 0.003 568.000 1.671 1.000 58.480
1.220 Splitting 100.000 0.006 568.000 3.341 1.000 82.110
1.570 Splitting 0.000 0.000 568.000 0.000 1.000 81.260
1.350 Splitting 0.000 0.000 568.000 0.000 1.000 76.560
1.350 Splitting 50.000 0.002 568.000 1.183 1.000 88.080
1.350 Splitting 100.000 0.004 568.000 2.367 1.000 100.560
1.350 Splitting 0.000 0.000 568.000 0.000 1.000 42.500
1.350 Splitting 50.000 0.003 568.000 1.671 1.000 60.860
1.350 Splitting 100.000 0.006 568.000 3.341 1.000 71.400
2.260 Splitting 0.000 0.000 568.000 0.000 1.000 92.400
2.260 Splitting 50.000 0.002 568.000 1.183 1.000 103.440
2.260 Splitting 100.000 0.004 568.000 2.367 1.000 116.160
2.260 Splitting 0.000 0.000 568.000 0.000 1.000 87.550
2.260 Splitting 50.000 0.003 568.000 1.671 1.000 92.310
2.260 Splitting 100.000 0.006 568.000 3.341 1.000 104.040
2.260 Splitting 0.000 0.000 568.000 0.000 1.000 100.640
2.260 Splitting 0.000 0.000 568.000 0.000 1.000 99.450
2.120 Splitting 0.000 0.000 568.000 0.000 1.000 100.320
2.120 Splitting 50.000 0.002 568.000 1.183 1.000 108.480
2.120 Splitting 100.000 0.004 568.000 2.367 1.000 113.520
2.120 Splitting 0.000 0.000 568.000 0.000 1.000 73.100
2.120 Splitting 50.000 0.003 568.000 1.671 1.000 102.680
2.120 Splitting 100.000 0.006 568.000 3.341 1.000 109.310
10.100 Splitting 0.000 0.000 568.000 0.000 1.000 69.530
10.100 Splitting 50.000 0.003 568.000 1.671 1.000 73.610
10.100 Splitting 100.000 0.006 568.000 3.341 1.000 87.720
1.350 Splitting 0.000 0.000 568.000 0.000 2.000 100.980
1.350 Splitting 50.000 0.003 568.000 1.671 2.000 107.610
1.350 Splitting 100.000 0.006 568.000 3.341 2.000 97.750
1.550 Splitting 0.000 0.000 568.000 0.000 0.500 72.080
1.550 Splitting 50.000 0.003 568.000 1.671 0.500 73.780


























1.050 Roughened interface, 0.94 mm
0.690 Roughened interface, 0.94 mm
1.030 Roughened interface, 0.94 mm
1.250 Roughened interface, 0.94 mm
0.790 Roughened interface, 0.94 mm
0.870 Roughened interface, 0.94 mm
1.240 Roughened interface, 0.94 mm
1.270 Roughened interface, 0.94 mm
0.940 Roughened interface, 0.94 mm
1.150 Roughened interface, 0.94 mm
1.110 Roughened interface, 0.94 mm






































































5.920 Fast loading rate=0.08 mm/s
















1.047 shear Roughened interface, varying amt 
0.690 shear Roughened interface, varying amt 
1.030 shear Roughened interface, varying amt 
1.252 shear Roughened interface, varying amt 
0.790 shear Roughened interface, varying amt 
0.866 shear Roughened interface, varying amt 
0.631 shear Roughened interface, varying amt 
1.079 shear Roughened interface, varying amt 
0.904 shear Roughened interface, varying amt 
1.270 shear Roughened interface, varying amt 
1.117 shear Roughened interface, varying amt 
1.107 shear Roughened interface, varying amt 
0.957 shear Roughened interface, varying amt 
1.360 shear Roughened interface, varying amt 
1.404 shear Roughened interface, varying amt 
1.930 shear Roughened interface, varying amt 
1.308 shear Roughened interface, varying amt 
1.952 shear Roughened interface, varying amt 
1.237 shear Roughened interface, varying amt 
1.274 shear Roughened interface, varying amt 
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Gohnert_2003_021_D-3 712 D-3 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_022_D-4 713 D-4 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_023_D-5 714 D-5 Sliding Wall Rough NWC NWC SI 749.000
Gohnert_2003_024_D-6 715 D-6 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_025_E-1 716 E-1 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_026_E-2 717 E-2 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_027_E-3 718 E-3 Sliding Wall Rough NWC NWC SI 748.000
Gohnert_2003_028_E-4 719 E-4 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_029_E-5 720 E-5 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_030_E-6 721 E-6 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_031_F-1 722 F-1 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_032_F-2 723 F-2 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_033_F-3 724 F-3 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_034_F-4 725 F-4 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_035_F-5 726 F-5 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_036_F-6 727 F-6 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_037_G-1 728 G-1 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_038_G-2 729 G-2 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_039_G-3 730 G-3 Sliding Wall Rough NWC NWC SI 756.000
Gohnert_2003_040_G-4 731 G-4 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_041_G-5 732 G-5 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_042_G-6 733 G-6 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_043_H-1 734 H-1 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_044_H-2 735 H-2 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_045_H-3 736 H-3 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_046_H-4 737 H-4 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_047_H-5 738 H-5 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_048_H-6 739 H-6 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_049_I-1 740 I-1 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_050_I-2 741 I-2 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_051_I-3 742 I-3 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_052_I-4 743 I-4 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_053_I-5 744 I-5 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_054_I-6 745 I-6 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_055_J-1 746 J-1 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_056_J-2 747 J-2 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_057_J-3 748 J-3 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_058_J-4 749 J-4 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_059_J-5 750 J-5 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_060_J-6 751 J-6 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_061_K-1 752 K-1 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_062_K-2 753 K-2 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_063_K-3 754 K-3 Sliding Wall Rough NWC NWC SI 749.000
Gohnert_2003_064_K-4 755 K-4 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_065_K-5 756 K-5 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_066_K-6 757 K-6 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_067_L-1 758 L-1 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_068_L-2 759 L-2 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_069_L-3 760 L-3 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_070_L-4 761 L-4 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_071_L-5 762 L-5 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_072_L-6 763 L-6 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_073_M-1 764 M-1 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_074_M-2 765 M-2 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_075_M-3 766 M-3 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_076_M-4 767 M-4 Sliding Wall Rough NWC NWC SI 755.000
Gohnert_2003_077_M-5 768 M-5 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_078_M-6 769 M-6 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_079_N-1 770 N-1 Sliding Wall Rough NWC NWC SI 749.000
Gohnert_2003_080_N-2 771 N-2 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_081_N-3 772 N-3 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_082_N-4 773 N-4 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_083_N-5 774 N-5 Sliding Wall Rough NWC NWC SI 751.000
Gohnert_2003_084_N-6 775 N-6 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_085_O-1 776 O-1 Sliding Wall Rough NWC NWC SI 750.000
Gohnert_2003_086_O-2 777 O-2 Sliding Wall Rough NWC NWC SI 753.000
Gohnert_2003_087_O-3 778 O-3 Sliding Wall Rough NWC NWC SI 752.000
Gohnert_2003_088_O-4 779 O-4 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_089_O-5 780 O-5 Sliding Wall Rough NWC NWC SI 754.000
Gohnert_2003_090_O-6 781 O-6 Sliding Wall Rough NWC NWC SI 751.000
Banta_2005_001_12S-0L-0-A 782 12S-0L-0-A Pushoff Smooth NWC ALWC A 10.0 10.0
Banta_2005_002_12S-0L-0-B 783 12S-0L-0-B Pushoff Smooth NWC ALWC A 10.0 10.0
Banta_2005_003_12S-2L-2-A 784 12S-2L-2-A Pushoff Smooth NWC ALWC A 10.0 10.0
Banta_2005_004_12S-2L-2-B 785 12S-2L-2-B Pushoff Smooth NWC ALWC A 10.0 10.0
Banta_2005_005_18S-1L-1-A 786 18S-1L-1-A Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_006_18S-1L-1-B 787 18S-1L-1-B Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_007_18S-2L-1-A 788 18S-2L-1-A Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_008_18S-2L-1-B 789 18S-2L-1-B Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_009_18S-2L-2-A 790 18S-2L-2-A Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_010_18S-2L-2-B 791 18S-2L-2-B Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_011_18S-2L-3-A 792 18S-2L-3-A Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_012_18S-2L-3-B 793 18S-2L-3-B Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_013_18S-0L-0-A 794 18S-0L-0-A Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_014_18S-0L-0-B 795 18S-0L-0-B Pushoff Smooth NWC ALWC A 16.0 10.0
Banta_2005_015_18D-0L-0-A 796 18D-0L-0-A Pushoff Rough NWC ALWC A 16.0 10.0
Banta_2005_016_18D-0L-0-B 797 18D-0L-0-B Pushoff Rough NWC ALWC A 16.0 10.0
Banta_2005_017_18K-0L-0-A 798 18K-0L-0-A Pushoff Keyed NWC ALWC A 16.0 10.0
Banta_2005_018_18K-0L-0-B 799 18K-0L-0-B Pushoff Keyed NWC ALWC A 16.0 10.0
Banta_2005_019_18C-0L-0-A 800 18C-0L-0-A Pushoff Chipped NWC ALWC A 16.0 10.0
Banta_2005_020_18C-0L-0-B 801 18C-0L-0-B Pushoff Chipped NWC ALWC A 16.0 10.0
Banta_2005_021_24S-0L-0-A 802 24S-0L-0-A Pushoff Smooth NWC ALWC A 22.0 10.0
Banta_2005_022_24S-0L-0-B 803 24S-0L-0-B Pushoff Smooth NWC ALWC A 22.0 10.0
Banta_2005_023_24S-2L-2-A 804 24S-2L-2-A Pushoff Smooth NWC ALWC A 22.0 10.0
Banta_2005_024_24S-2L-2-B 805 24S-2L-2-B Pushoff Smooth NWC ALWC A 22.0 10.0
Hawkins_2007_001_g1sh_2_4_25 806 g1sh_2_4_25 Pushoff Monolithic cracked NWC NWC A 26.5 6.5
Hawkins_2007_002_g1sl_1_4_25 807 g1sl_1_4_25 Pushoff Monolithic cracked NWC NWC A 26.5 6.5
Hawkins_2007_003_g1sh_2_4_35 808 g1sh_2_4_35 Pushoff Monolithic cracked NWC NWC A 29.3 6.5
Hawkins_2007_004_g1sl_1_4_35 809 g1sl_1_4_35 Pushoff Monolithic cracked NWC NWC A 29.3 6.5
Hawkins_2007_005_g2sh_2_5_25 810 g2sh_2_5_25 Pushoff Monolithic cracked NWC NWC A 24.3 6.5
Hawkins_2007_006_g1s1_1_5_25 811 g1s1_1_5_25 Pushoff Monolithic cracked NWC NWC A 18.8 6.5
Hawkins_2007_007_g2sh_2_5_35 812 g2sh_2_5_35 Pushoff Monolithic cracked NWC NWC A 26.9 6.5
Hawkins_2007_008_g1s1_1_5_35 813 g1s1_1_5_35 Pushoff Monolithic cracked NWC NWC A 20.8 6.5
Hawkins_2007_009_g3sh_2_4_25 814 g3sh_2_4_25 Pushoff Monolithic cracked NWC NWC A 17.6 6.5
Hawkins_2007_010_g3sl_2_4_25 815 g3sl_2_4_25 Pushoff Monolithic cracked NWC NWC A 26.5 6.5
Hawkins_2007_011_g3sh_2_4_35 816 g3sh_2_4_35 Pushoff Monolithic cracked NWC NWC A 19.5 6.5
Hawkins_2007_012_g3sl_2_4_35 817 g3sl_2_4_35 Pushoff Monolithic cracked NWC NWC A 29.3 6.5
Hawkins_2007_013_g4sh_2_5_25 818 g4sh_2_5_25 Pushoff Monolithic cracked NWC NWC A 13.5 6.5
Hawkins_2007_014_g4sl_2_5_35 819 g4sl_2_5_35 Pushoff Monolithic cracked NWC NWC A 14.6 6.5
Hawkins_2007_015_g5sh_1_3_25 820 g5sh_1_3_25 Pushoff Monolithic cracked NWC NWC A 22.1 6.5
Hawkins_2007_016_g5sh_1_3_35 821 g5sh_1_3_35 Pushoff Monolithic cracked NWC NWC A 24.4 6.5
Hawkins_2007_017_g6sh_2_5_25 822 g6sh_2_5_25 Pushoff Monolithic cracked NWC NWC A 26.5 6.5
Hawkins_2007_018_g6sh_2_5_35 823 g6sh_2_5_35 Pushoff Monolithic cracked NWC NWC A 29.3 6.5
Randl_2007_001_1 824 1 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_002_2 825 2 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_003_3 826 3 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_004_4 827 4 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_005_5 828 5 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_006_6 829 6 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_007_7 830 7 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_008_8 831 8 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_009_9 832 9 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_010_10 833 10 Sliding Wall Smooth NWC NWC SI 400.000
Gohnert (2003)
Randl (2007) + Randl, Wicke




155.000 116405.000 31.400 41.700 Cube 100 21.195 21.195
156.000 117468.000 31.400 41.700 Cube 100 21.195 21.195
155.000 116095.000 31.400 41.700 Cube 100 21.195 21.195
156.000 117468.000 31.400 41.700 Cube 100 21.195 21.195
151.000 113552.000 29.200 41.700 Cube 100 19.710 19.710
149.000 112346.000 29.200 41.700 Cube 100 19.710 19.710
150.000 112200.000 29.200 41.700 Cube 100 19.710 19.710
150.000 112650.000 29.200 41.700 Cube 100 19.710 19.710
149.000 112048.000 29.200 41.700 Cube 100 19.710 19.710
149.000 111899.000 29.200 41.700 Cube 100 19.710 19.710
150.000 112950.000 23.900 31.500 Cube 100 16.133 16.133
150.000 112950.000 23.900 31.500 Cube 100 16.133 16.133
154.000 115808.000 23.900 31.500 Cube 100 16.133 16.133
153.000 115362.000 23.900 31.500 Cube 100 16.133 16.133
150.000 112500.000 23.900 31.500 Cube 100 16.133 16.133
151.000 113250.000 23.900 31.500 Cube 100 16.133 16.133
151.000 113552.000 30.500 31.500 Cube 100 20.588 20.588
155.000 116870.000 30.500 31.500 Cube 100 20.588 20.588
150.000 113400.000 30.500 31.500 Cube 100 20.588 20.588
151.000 113552.000 30.500 31.500 Cube 100 20.588 20.588
155.000 116715.000 30.500 31.500 Cube 100 20.588 20.588
150.000 112950.000 30.500 31.500 Cube 100 20.588 20.588
160.000 120160.000 26.400 56.200 Cube 100 17.820 17.820
162.000 121986.000 26.400 56.200 Cube 100 17.820 17.820
160.000 120480.000 26.400 56.200 Cube 100 17.820 17.820
165.000 124080.000 26.400 56.200 Cube 100 17.820 17.820
162.000 121500.000 26.400 56.200 Cube 100 17.820 17.820
162.000 121824.000 26.400 56.200 Cube 100 17.820 17.820
115.000 86480.000 25.300 56.200 Cube 100 17.078 17.078
118.000 88618.000 25.300 56.200 Cube 100 17.078 17.078
115.000 86710.000 25.300 56.200 Cube 100 17.078 17.078
115.000 86710.000 25.300 56.200 Cube 100 17.078 17.078
114.000 86070.000 25.300 56.200 Cube 100 17.078 17.078
115.000 86825.000 25.300 56.200 Cube 100 17.078 17.078
162.000 121986.000 30.100 56.200 Cube 100 20.318 20.318
162.000 122148.000 30.100 56.200 Cube 100 20.318 20.318
165.000 124410.000 30.100 56.200 Cube 100 20.318 20.318
164.000 123328.000 30.100 56.200 Cube 100 20.318 20.318
163.000 122576.000 30.100 56.200 Cube 100 20.318 20.318
163.000 122576.000 30.100 56.200 Cube 100 20.318 20.318
119.000 89250.000 29.900 56.200 Cube 100 20.183 20.183
121.000 90871.000 29.900 56.200 Cube 100 20.183 20.183
118.000 88382.000 29.900 56.200 Cube 100 20.183 20.183
115.000 86250.000 29.900 56.200 Cube 100 20.183 20.183
120.000 90600.000 29.900 56.200 Cube 100 20.183 20.183
124.000 93372.000 29.900 56.200 Cube 100 20.183 20.183
153.000 115362.000 24.400 33.900 Cube 100 16.470 16.470
154.000 115808.000 24.400 33.900 Cube 100 16.470 16.470
152.000 114000.000 24.400 33.900 Cube 100 16.470 16.470
150.000 113100.000 24.400 33.900 Cube 100 16.470 16.470
150.000 112800.000 24.400 33.900 Cube 100 16.470 16.470
151.000 113854.000 24.400 33.900 Cube 100 16.470 16.470
150.000 113250.000 29.600 33.900 Cube 100 19.980 19.980
154.000 115808.000 29.600 33.900 Cube 100 19.980 19.980
155.000 116870.000 29.600 33.900 Cube 100 19.980 19.980
160.000 120800.000 29.600 33.900 Cube 100 19.980 19.980
152.000 114456.000 29.600 33.900 Cube 100 19.980 19.980
154.000 115654.000 29.600 33.900 Cube 100 19.980 19.980
248.000 185752.000 24.700 45.400 Cube 100 16.673 16.673
251.000 188501.000 24.700 45.400 Cube 100 16.673 16.673
252.000 189252.000 24.700 45.400 Cube 100 16.673 16.673
254.000 190500.000 24.700 45.400 Cube 100 16.673 16.673
250.000 187750.000 24.700 45.400 Cube 100 16.673 16.673
250.000 187500.000 24.700 45.400 Cube 100 16.673 16.673
252.000 189000.000 28.300 45.400 Cube 100 19.103 19.103
182.000 137046.000 28.300 45.400 Cube 100 19.103 19.103
175.000 131600.000 28.300 45.400 Cube 100 19.103 19.103
178.000 134212.000 28.300 45.400 Cube 100 19.103 19.103
178.000 134212.000 28.300 45.400 Cube 100 19.103 19.103

























172.25 13.46 0.750 Cyl 4/8 12.383 12.383 0.867
172.25 13.46 0.750 Cyl 4/8 12.383 12.383 0.867
190.13 13.46 0.750 Cyl 4/8 12.383 12.383 0.867
190.13 13.46 0.750 Cyl 4/8 12.383 12.383 0.867
157.63 14.17 0.750 Cyl 4/8 13.036 13.036 0.811
121.88 14.17 0.750 Cyl 4/8 13.036 13.036 0.867
174.69 14.17 0.750 Cyl 4/8 13.036 13.036 0.811
134.88 14.17 0.750 Cyl 4/8 13.036 13.036 0.867
114.56 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
172.25 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
126.75 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
190.13 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
87.43 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
95.06 16.60 0.500 Cyl 4/8 15.272 15.272 0.766
143.81 17.51 0.375 Cyl 4/8 16.109 16.109 0.894
158.44 17.51 0.375 Cyl 4/8 16.109 16.109 0.894
172.25 13.50 0.375 Cyl 4/8 12.420 12.420 0.823
190.13 13.50 0.375 Cyl 4/8 12.420 12.420 0.823
300.000 120000.000 41.400 Cube 200 32.603 32.603
300.000 120000.000 40.700 Cube 200 32.051 32.051
300.000 120000.000 41.400 Cube 200 32.603 32.603
300.000 120000.000 39.300 Cube 200 30.949 30.949
300.000 120000.000 39.500 Cube 200 31.106 31.106
250.000 100000.000 41.800 Cube 200 32.918 32.918
250.000 100000.000 41.300 Cube 200 32.524 32.524
250.000 100000.000 41.300 Cube 200 32.524 32.524
250.000 100000.000 39.300 Cube 200 30.949 30.949








































































0 0.000 0.000 0.000 0.00 0.000 0.160 10.70
0 0.000 0.000 0.000 0.00 0.000 0.160 19.00
2-#3 4 0.375 0.442 0.004 72.00 0.318 0.160 41.59
2-#3 4 0.375 0.442 0.004 72.00 0.318 0.160 40.95
1-#3 2 0.375 0.221 0.001 72.00 0.099 0.256 29.60
1-#3 2 0.375 0.221 0.001 72.00 0.099 0.256 25.80
1-#3 2 0.375 0.221 0.001 72.00 0.099 0.256 23.40
1-#3 2 0.375 0.221 0.001 72.00 0.099 0.256 23.00
2-#3 4 0.375 0.442 0.003 72.00 0.199 0.256 47.00
2-#3 4 0.375 0.442 0.003 72.00 0.199 0.256 41.78
3-#3 6 0.375 0.662 0.004 72.00 0.298 0.256 64.40
3-#3 6 0.375 0.662 0.004 72.00 0.298 0.256 56.30
0 0.000 0.000 0.000 0.00 0.000 0.256 21.30
0 0.000 0.000 0.000 0.00 0.000 0.256 16.40
0 0.000 0.000 0.000 0.00 0.000 0.256 27.06
0 0.000 0.000 0.000 0.00 0.000 0.256 27.06
0 0.000 0.000 0.000 0.00 0.000 0.256 50.09
0 0.000 0.000 0.000 0.00 0.000 0.256 50.09
0 0.000 0.000 0.000 0.00 0.000 0.256 64.09
0 0.000 0.000 0.000 0.00 0.000 0.256 49.87
0 0.000 0.000 0.000 0.00 0.000 0.352 46.39
0 0.000 0.000 0.000 0.00 0.000 0.352 50.04
2-#3 4 0.375 0.442 0.002 72.00 0.145 0.352 43.55
2-#3 4 0.375 0.442 0.002 72.00 0.145 0.352 41.45
splitting tensile 2x 2#4 25.000 4 0.500 0.785 0.005 70.00 0.319 128.90
splitting tensile 2x 1#4 25.000 2 0.500 0.393 0.002 70.00 0.160 61.90
splitting tensile 2x 2#4 35.000 4 0.500 0.785 0.004 70.00 0.289 134.00
splitting tensile 2x 1#4 35.000 2 0.500 0.393 0.002 70.00 0.145 85.70
splitting tensile 2x 2#5 25.000 4 0.625 1.227 0.008 79.30 0.617 169.90
splitting tensile 2x 1#5 25.000 2 0.625 0.613 0.005 79.30 0.399 90.60
splitting tensile 2x 2#5 35.000 4 0.625 1.227 0.007 79.30 0.557 153.70
splitting tensile 2x 1#5 35.000 2 0.625 0.613 0.005 79.30 0.361 91.40
splitting tensile 2x 2#4 25.000 4 0.500 0.785 0.007 67.80 0.465 114.70
splitting tensile 2x 2#4 25.000 4 0.500 0.785 0.005 67.80 0.309 131.90
splitting tensile 2x 2#4 35.000 4 0.500 0.785 0.006 67.80 0.420 121.50
splitting tensile 2x 2#4 35.000 4 0.500 0.785 0.004 67.80 0.280 140.20
splitting tensile 2x 2#5 25.000 4 0.625 1.227 0.014 64.60 0.906 146.20
splitting tensile 2x 2#5 35.000 4 0.625 1.227 0.013 64.60 0.834 150.90
splitting tensile 2x 1#3 25.000 2 0.375 0.221 0.002 76.50 0.117 44.70
splitting tensile 2x 1#3 35.000 2 0.375 0.221 0.001 76.50 0.107 45.70
splitting tensile 2x 2#5 25.000 4 0.625 1.227 0.007 64.70 0.461 192.80
splitting tensile 2x 2#5 35.000 4 0.625 1.227 0.006 64.70 0.417 179.90
0.000 1 12.000 113.040 0.001 508.000 3.341 329.000
0.000 1 12.000 113.040 0.001 508.000 0.479 262.800
0.000 1 12.000 113.040 0.001 508.000 0.479 364.000
0.000 1 12.000 113.040 0.001 508.000 0.479 243.000
0.000 1 12.000 113.040 0.001 508.000 0.479 161.000
0.000 2 12.000 226.080 0.002 508.000 1.148 381.000
0.000 2 12.000 226.080 0.002 508.000 1.148 360.000
0.000 2 12.000 226.080 0.002 508.000 1.148 374.000
0.000 2 12.000 226.080 0.002 508.000 1.148 204.000
0.000 2 12.000 226.080 0.002 508.000 1.148 178.000
240
0.936 shear Roughened interface, varying amt 
1.149 shear Roughened interface, varying amt 
1.111 shear Roughened interface, varying amt 
1.260 shear Roughened interface, varying amt 
1.506 shear Roughened interface, varying amt 
1.567 shear Roughened interface, varying amt 
1.693 shear Roughened interface, varying amt 
1.198 shear Roughened interface, varying amt 
1.731 shear Roughened interface, varying amt 
1.725 shear Roughened interface, varying amt 
1.523 shear Roughened interface, varying amt 
1.479 shear Roughened interface, varying amt 
1.079 shear Roughened interface, varying amt 
1.500 shear Roughened interface, varying amt 
1.316 shear Roughened interface, varying amt 
1.563 shear Roughened interface, varying amt 
1.524 shear Roughened interface, varying amt 
1.489 shear Roughened interface, varying amt 
1.508 shear Roughened interface, varying amt 
1.541 shear Roughened interface, varying amt 
1.499 shear Roughened interface, varying amt 
1.567 shear Roughened interface, varying amt 
1.431 shear Roughened interface, varying amt 
1.254 shear Roughened interface, varying amt 
1.195 shear Roughened interface, varying amt 
1.169 shear Roughened interface, varying amt 
1.210 shear Roughened interface, varying amt 
1.428 shear Roughened interface, varying amt 
1.850 shear Roughened interface, varying amt 
1.569 shear Roughened interface, varying amt 
1.499 shear Roughened interface, varying amt 
2.007 shear Roughened interface, varying amt 
2.045 shear Roughened interface, varying amt 
1.566 shear Roughened interface, varying amt 
1.410 shear Roughened interface, varying amt 
1.269 shear Roughened interface, varying amt 
1.358 shear Roughened interface, varying amt 
1.249 shear Roughened interface, varying amt 
1.134 shear Roughened interface, varying amt 
1.248 shear Roughened interface, varying amt 
1.950 shear Roughened interface, varying amt 
1.849 shear Roughened interface, varying amt 
1.957 shear Roughened interface, varying amt 
2.052 shear Roughened interface, varying amt 
1.490 shear Roughened interface, varying amt 
1.767 shear Roughened interface, varying amt 
1.569 shear Roughened interface, varying amt 
1.563 shear Roughened interface, varying amt 
1.658 shear Roughened interface, varying amt 
1.636 shear Roughened interface, varying amt 
1.676 shear Roughened interface, varying amt 
1.651 shear Roughened interface, varying amt 
1.581 shear Roughened interface, varying amt 
1.416 shear Roughened interface, varying amt 
1.720 shear Roughened interface, varying amt 
1.482 shear Roughened interface, varying amt 
1.555 shear Roughened interface, varying amt 
1.332 shear Roughened interface, varying amt 
0.942 shear Roughened interface, varying amt 
0.743 shear Roughened interface, varying amt 
0.946 shear Roughened interface, varying amt 
0.919 shear Roughened interface, varying amt 
0.953 shear Roughened interface, varying amt 
0.891 shear Roughened interface, varying amt 
0.788 shear Roughened interface, varying amt 
0.511 shear Roughened interface, varying amt 
0.912 shear Roughened interface, varying amt 
0.894 shear Roughened interface, varying amt 
0.931 shear Roughened interface, varying amt 















0.169 1/2in deformations at 2in on cent



























bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
bars are headed studs
Had a Normal Force applied to the specimen
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Randl_2007_011_11 834 11 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_012_12 835 12 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_013_13 836 13 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_014_14 837 14 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_015_15 838 15 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_016_16 839 16 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_017_17 840 17 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_018_18 841 18 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_019_19 842 19 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_020_20 843 20 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_021_21 844 21 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_022_22 845 22 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_023_23 846 23 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_024_24 847 24 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_025_25 848 25 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_026_26 849 26 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_027_27 850 27 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_028_28 851 28 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_029_29 852 29 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_030_30 853 30 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_031_31 854 31 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_032_32 855 32 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_033_33 856 33 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_034_34 857 34 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_035_35 858 35 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_036_36 859 36 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_037_37 860 37 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_038_38 861 38 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_039_39 862 39 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_040_40 863 40 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_041_41 864 41 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_042_42 865 42 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_043_43 866 43 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_044_44 867 44 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_045_45 868 45 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_046_46 869 46 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_047_47 870 47 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_048_48 871 48 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_049_49 872 49 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_050_50 873 50 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_051_51 874 51 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_052_52 875 52 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_053_53 876 53 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_054_54 877 54 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_055_55 878 55 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_056_56 879 56 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_057_57 880 57 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_058_58 881 58 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_059_59 882 59 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_060_60 883 60 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_061_61 884 61 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_062_62 885 62 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_063_63 886 63 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_064_64 887 64 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_065_65 888 65 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_066_66 889 66 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_067_67 890 67 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_068_68 891 68 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_069_69 892 69 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_070_70 893 70 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_071_71 894 71 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_072_72 895 72 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_073_73 896 73 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_074_74 897 74 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_075_75 898 75 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_076_76 899 76 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_077_77 900 77 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_078_78 901 78 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_079_79 902 79 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_080_80 903 80 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_081_81 904 81 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_082_82 905 82 Sliding Wall Smooth NWC NWC SI 400.000
Randl_2007_083_83 906 83 Sliding Wall Smooth NWC NWC SI 400.000
Mansur_2008_001_AN-2 907 AN-2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_002_AN-4 908 AN-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_003_AN-6 909 AN-6 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_004_AM-2 910 AM-2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_005_AM-3 911 AM-3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_006_AM-4 912 AM-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_007_AH-2 913 AH-2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_008_AH-3 914 AH-3 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_009_AH-4 915 AH-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_010_B1-4 916 B1-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_011_B2-2 917 B2-2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_012_B2-4 918 B2-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_013_B2-5 919 B2-5 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_014_B2-6 920 B2-6 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_015_B3-4 921 B3-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_016_B4-2 922 B4-2 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_017_B4-4 923 B4-4 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_018_B4-5 924 B4-5 Pushoff Monolithic Cracked NWC NWC SI 300.000
Mansur_2008_019_B4-6 925 B4-6 Pushoff Monolithic Cracked NWC NWC SI 300.000
Scott_2010_001_LL-0-A 926 LL-0-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_002_LL-0-B 927 LL-0-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_003_LL-0-C 928 LL-0-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_004_NN-0-A 929 NN-0-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_005_NN-0-B 930 NN-0-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_006_NN-0-B 931 NN-0-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_007_NL-0-A 932 NL-0-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_008_NL-0-B 933 NL-0-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_009_NL-0-C 934 NL-0-C Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_010_LL-1-A 935 LL-1-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_011_LL-1-B 936 LL-1-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_012_LL-1-C 937 LL-1-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_013_NN-1-A 938 NN-1-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_014_NN-1-B 939 NN-1-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_015_NN-1-C 940 NN-1-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_016_NL-1-A 941 NL-1-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_017_NL-1-B 942 NL-1-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_018_NL-1-C 943 NL-1-C Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_019_LL-3-A 944 LL-3-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_020_LL-3-B 945 LL-3-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_021_LL-3-C 946 LL-3-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_022_NN-3-A 947 NN-3-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_023_NN-3-B 948 NN-3-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_024_NN-3-C 949 NN-3-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_025_NL-3-A 950 NL-3-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_026_NL-3-B 951 NL-3-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_027_NL-3-C 952 NL-3-C Pushoff Rough NWC SLWC A 24.0 16.0
Santos_2011_001_WB-L28-slant 953 WB-L28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_002_SAB-L28-slant 954 SAB-L28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_003_SHB-L28-slant 955 SHB-L28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Mansur, Vinayagam, Tan 
(2008)
Randl (2007) + Randl, Wicke 




113.000 45200.000 44.000 Cube 200 34.650 34.650
113.000 45200.000 44.000 Cube 200 34.650 34.650
113.000 45200.000 39.000 Cube 200 30.713 30.713
113.000 45200.000 39.000 Cube 200 30.713 30.713
113.000 45200.000 41.000 Cube 200 32.288 32.288
57.000 22800.000 43.500 Cube 200 34.256 34.256
57.000 22800.000 43.500 Cube 200 34.256 34.256
57.000 22800.000 43.500 Cube 200 34.256 34.256
100.000 40000.000 43.500 Cube 200 34.256 34.256
100.000 40000.000 43.500 Cube 200 34.256 34.256
300.000 120000.000 42.000 Cube 200 33.075 33.075
300.000 120000.000 42.000 Cube 200 33.075 33.075
300.000 120000.000 42.000 Cube 200 33.075 33.075
300.000 120000.000 42.000 Cube 200 33.075 33.075
250.000 100000.000 42.000 Cube 200 33.075 33.075
250.000 100000.000 42.000 Cube 200 33.075 33.075
75.000 30000.000 42.000 Cube 200 33.075 33.075
57.000 22800.000 42.000 Cube 200 33.075 33.075
300.000 120000.000 46.000 Cube 200 36.225 36.225
300.000 120000.000 43.700 Cube 200 34.414 34.414
300.000 120000.000 43.700 Cube 200 34.414 34.414
300.000 120000.000 43.700 Cube 200 34.414 34.414
300.000 120000.000 43.700 Cube 200 34.414 34.414
300.000 120000.000 46.000 Cube 200 36.225 36.225
300.000 120000.000 46.000 Cube 200 36.225 36.225
300.000 120000.000 46.000 Cube 200 36.225 36.225
300.000 120000.000 46.000 Cube 200 36.225 36.225
113.000 45200.000 43.700 Cube 200 34.414 34.414
75.000 30000.000 43.700 Cube 200 34.414 34.414
57.000 22800.000 43.700 Cube 200 34.414 34.414
57.000 22800.000 46.000 Cube 200 36.225 36.225
100.000 40000.000 Cube 200 0.000 0.000
100.000 40000.000 Cube 200 0.000 0.000
100.000 40000.000 Cube 200 0.000 0.000
300.000 120000.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 41.500 Cube 200 32.681 32.681
113.000 45200.000 41.500 Cube 200 32.681 32.681
75.000 30000.000 41.500 Cube 200 32.681 32.681
57.000 22800.000 41.500 Cube 200 32.681 32.681
57.000 22800.000 41.500 Cube 200 32.681 32.681
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
113.000 45200.000 49.000 Cube 200 38.588 38.588
57.000 22800.000 49.000 Cube 200 38.588 38.588
57.000 22800.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 49.000 Cube 200 38.588 38.588
300.000 120000.000 22.500 Cube 200 17.719 17.719
300.000 120000.000 22.500 Cube 200 17.719 17.719
113.000 45200.000 22.500 Cube 200 17.719 17.719
57.000 22800.000 22.500 Cube 200 17.719 17.719
57.000 22800.000 22.500 Cube 200 17.719 17.719
100.000 40000.000 22.500 Cube 200 17.719 17.719
100.000 40000.000 22.500 Cube 200 17.719 17.719
100.000 40000.000 22.500 Cube 200 17.719 17.719
300.000 120000.000 23.000 Cube 200 18.113 18.113
300.000 120000.000 23.000 Cube 200 18.113 18.113
113.000 45200.000 23.000 Cube 200 18.113 18.113
57.000 22800.000 23.000 Cube 200 18.113 18.113
57.000 22800.000 23.000 Cube 200 18.113 18.113
100.000 40000.000 23.000 Cube 200 18.113 18.113
100.000 40000.000 23.000 Cube 200 18.113 18.113
100.000 40000.000 23.000 Cube 200 18.113 18.113
300.000 120000.000 21.500 Cube 200 16.931 16.931
300.000 120000.000 21.500 Cube 200 16.931 16.931
300.000 120000.000 21.500 Cube 200 16.931 16.931
150.000 45000.000 40.200 20.000 Cube 100 27.135 27.135
150.000 45000.000 40.200 20.000 Cube 100 27.135 27.135
150.000 45000.000 40.200 20.000 Cube 100 27.135 27.135
150.000 45000.000 69.000 20.000 Cube 100 46.575 46.575
150.000 45000.000 69.000 20.000 Cube 100 46.575 46.575
150.000 45000.000 69.000 20.000 Cube 100 46.575 46.575
150.000 45000.000 87.000 20.000 Cube 100 58.725 58.725
150.000 45000.000 87.000 20.000 Cube 100 58.725 58.725
150.000 45000.000 87.000 20.000 Cube 100 58.725 58.725
150.000 45000.000 73.200 20.000 Cube 100 49.410 49.410
150.000 45000.000 84.900 20.000 Cube 100 57.308 57.308
150.000 45000.000 84.900 20.000 Cube 100 57.308 57.308
150.000 45000.000 84.900 20.000 Cube 100 57.308 57.308
150.000 45000.000 84.900 20.000 Cube 100 57.308 57.308
150.000 45000.000 95.200 20.000 Cube 100 64.260 64.260
150.000 45000.000 106.400 20.000 Cube 100 71.820 71.820
150.000 45000.000 106.400 20.000 Cube 100 71.820 71.820
150.000 45000.000 106.400 20.000 Cube 100 71.820 71.820




























69.75 30.00 9.60 66.400 19.100 11.50 79.300 19.100 Cube 0.260
69.75 30.00 9.60 66.400 19.100 11.50 79.300 19.100 Cube 0.290
69.75 30.00 9.60 66.400 19.100 11.50 79.300 19.100 Cube 0.340
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156.900
0.000 2 12.000 226.080 0.005 508.000 2.541 251.000
0.000 2 12.000 226.080 0.005 508.000 2.541 241.000
0.000 2 12.000 226.080 0.005 508.000 2.541 171.400
0.000 2 12.000 226.080 0.005 508.000 2.541 198.000
0.000 2 12.000 226.080 0.010 508.000 5.037 198.800
0.000 2 12.000 226.080 0.010 508.000 5.037 200.000
0.000 2 12.000 226.080 0.010 508.000 5.037 194.200
147.800
148.000
0.000 2 6.000 56.520 0.000 653.000 0.308 264.100
0.000 2 6.000 56.520 0.000 653.000 0.308 248.100
0.000 1 12.000 113.040 0.001 508.000 0.479 269.700
0.000 1 12.000 113.040 0.001 508.000 0.479 286.700
0.000 2 12.000 226.080 0.002 508.000 1.148 224.000
0.000 2 12.000 226.080 0.002 508.000 1.148 236.000
0.000 2 12.000 226.080 0.008 508.000 3.828 150.000
0.000 3 12.000 339.120 0.015 508.000 7.556 197.700
0.000 2 6.000 56.520 0.000 653.000 0.308 38.900
0.000 2 6.000 56.520 0.000 653.000 0.308 33.800
0.000 2 6.000 56.520 0.000 653.000 0.308 31.900
0.000 1 12.000 113.040 0.001 508.000 0.479 48.600
0.000 1 12.000 113.040 0.001 508.000 0.479 45.600
0.000 1 12.000 113.040 0.001 508.000 0.479 53.000
0.000 2 12.000 226.080 0.002 508.000 0.957 104.000
0.000 2 12.000 226.080 0.002 508.000 0.957 94.000
0.000 2 12.000 226.080 0.002 508.000 0.957 98.100
0.000 2 12.000 226.080 0.005 508.000 2.541 79.600
0.000 2 12.000 226.080 0.008 508.000 3.828 78.800
0.000 2 12.000 226.080 0.010 508.000 5.037 85.300




0.000 2 6.000 56.520 0.000 653.000 0.308 27.700
0.000 2 6.000 56.520 0.000 653.000 0.308 25.200
0.000 1 12.000 113.040 0.001 508.000 0.479 40.500
0.000 1 12.000 113.040 0.001 508.000 0.479 32.600
0.000 2 12.000 226.080 0.002 508.000 0.957 69.100
0.000 2 12.000 226.080 0.002 508.000 0.957 77.300
0.000 2 12.000 226.080 0.005 508.000 2.541 60.100
0.000 2 12.000 226.080 0.008 508.000 3.828 66.700
0.000 2 12.000 226.080 0.010 508.000 5.037 67.200
0.000 3 12.000 339.120 0.015 508.000 7.556 95.700
0.000 2 6.000 56.520 0.000 653.000 0.308 15.400
0.000 1 12.000 113.040 0.001 508.000 0.479 28.700
0.000 2 12.000 226.080 0.002 508.000 0.957 68.600
0.000 1 20.000 314.000 0.003 524.000 1.371 82.900
0.000 2 12.000 226.080 0.005 508.000 2.541 79.700
0.000 2 12.000 226.080 0.010 508.000 5.037 72.400
0.000 3 12.000 339.120 0.015 508.000 7.556 121.000
0.000 1 6.000 28.260 0.000 653.000 0.154 8.100
0.000 1 12.000 113.040 0.001 508.000 0.479 34.600
0.000 1 20.000 314.000 0.003 524.000 1.371 79.900
0.000 1 12.000 113.040 0.001 508.000 0.479 201.500
0.000 2 12.000 226.080 0.002 508.000 0.957 217.300
0.000 2 12.000 226.080 0.005 508.000 2.541 150.300
0.000 2 12.000 226.080 0.010 508.000 5.037 117.000




0.000 1 12.000 113.040 0.001 508.000 0.479 54.700
0.000 2 12.000 226.080 0.002 508.000 0.957 93.400
0.000 2 12.000 226.080 0.005 508.000 2.541 91.200
0.000 2 12.000 226.080 0.010 508.000 5.037 82.100




0.000 1 6.000 28.260 0.000 653.000 0.154 6.000
0.000 1 12.000 113.040 0.001 508.000 0.479 22.400
0.000 1 20.000 314.000 0.003 524.000 1.371 58.100
0.000 4 10.000 314.000 0.007 530.000 3.698 368.100
0.000 8 10.000 628.000 0.014 530.000 7.396 457.650
0.000 12 10.000 942.000 0.021 530.000 11.095 581.400
0.000 4 10.000 314.000 0.007 530.000 3.698 337.500
0.000 6 10.000 471.000 0.010 530.000 5.547 517.500
0.000 8 10.000 628.000 0.014 530.000 7.396 631.350
0.000 4 10.000 314.000 0.007 530.000 3.698 350.100
0.000 6 10.000 471.000 0.010 530.000 5.547 556.200
0.000 8 10.000 628.000 0.014 530.000 7.396 637.650
0.000 8 8.000 401.920 0.009 300.000 2.679 302.850
0.000 4 8.000 200.960 0.004 300.000 1.340 232.650
0.000 8 8.000 401.920 0.009 300.000 2.679 329.400
0.000 10 8.000 502.400 0.011 300.000 3.349 369.450
0.000 12 8.000 602.880 0.013 300.000 4.019 412.650
0.000 8 8.000 401.920 0.009 300.000 2.679 358.650
0.000 4 8.000 200.960 0.004 300.000 1.340 270.450
0.000 8 8.000 401.920 0.009 300.000 2.679 379.350
0.000 10 8.000 502.400 0.011 300.000 3.349 415.800
0.000 12 8.000 602.880 0.013 300.000 4.019 448.200
0 0.000 0.000 0.000 60.00 0.000 132.00
0 0.000 0.000 0.000 60.00 0.000 140.00
0 0.000 0.000 0.000 60.00 0.000 178.00
0 0.000 0.000 0.000 60.00 0.000 153.00
0 0.000 0.000 0.000 60.00 0.000 160.00
0 0.000 0.000 0.000 60.00 0.000 156.00
0 0.000 0.000 0.000 60.00 0.000 186.00
0 0.000 0.000 0.000 60.00 0.000 131.00
0 0.000 0.000 0.000 60.00 0.000 197.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 242.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 147.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 188.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 123.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 141.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 173.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 169.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 175.00
1-#4 2 0.500 0.393 0.001 60.00 0.061 183.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 201.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 223.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 230.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 195.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 218.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 229.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 242.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 238.00
3-#5 6 0.625 1.840 0.005 60.00 0.287 183.00
1.780 150mm Cube Splitting 151.78
1.980 150mm Cube Splitting 234.65
2.350 150mm Cube Splitting 287.86
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Santos_2011_004_HS-L28-slant 956 HS-L28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_005_WB-L56-slant 957 WB-L56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_006_SAB-L56-slant 958 SAB-L56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_007_SHB-L56-slant 959 SHB-L56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_008_HS-L56-slant 960 HS-L56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_009_WB-L84-slant 961 WB-L84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_010_SAB-L84-slant 962 SAB-L84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_011_SHB-L84-slant 963 SHB-L84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_012_HS-L84-slant 964 HS-L84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_013_WB-E28-slant 965 WB-E28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_014_SAB-E28-slant 966 SAB-E28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_015_SHB-E28-slant 967 SHB-E28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_016_HS-E28-slant 968 HS-E28-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_017_WB-E56-slant 969 WB-E56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_018_SAB-E56-slant 970 SAB-E56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_019_SHB-E56-slant 971 SHB-E56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_020_HS-E56-slant 972 HS-E56-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_021_WB-E84-slant 973 WB-E84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_022_SAB-E84-slant 974 SAB-E84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_023_SHB-E84-slant 975 SHB-E84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_024_HS-E84-slant 976 HS-E84-slant Modified Pushoff Rough Cracked NWC NWC SI/A
Santos_2011_025_LAC-L28-slant 977 LAC-L28-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Santos_2011_026_LAC-L56-slant 978 LAC-L56-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Santos_2011_027_LAC-L84-slant 979 LAC-L84-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Santos_2011_028_LAC-E28-slant 980 LAC-E28-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Santos_2011_029_LAC-E56-slant 981 LAC-E56-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Santos_2011_030_LAC-E84-slant 982 LAC-E84-slant Modified Pushoff Smooth Cracked NWC NWC SI/A
Zeno_2009_001_P615-3A 983 P615-3A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_002_P615-3B 984 P615-3B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_003_P615-4A 985 P615-4A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_004_P615-4B 986 P615-4B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_005_P1035-3A 987 P1035-3A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_006_P1035-3B 988 P1035-3B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_007_P1035-4A 989 P1035-4A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_008_P1035-4B 990 P1035-4B Pushoff Rough NWC NWC A 16.0 10.0
Echegary_2015_001_A4-0-2a 991 A4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_002_A4-0-2b 992 A4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_003_A4-0-2c 993 A4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_004_A4-1-2a 994 A4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_005_A4-1-2b 995 A4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_006_A4-1-2c 996 A4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_007_A5-0-2a 997 A5-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_008_A5-0-2b 998 A5-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_009_A5-1-2a 999 A5-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_010_A5-1-2b 1000 A5-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_011_A5-1-4a 1001 A5-1-4a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_012_A5-1-4b 1002 A5-1-4b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_013_B4-0-2a 1003 B4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_014_B4-0-2b 1004 B4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_015_B-4-0-2c 1005 B-4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_016_B4-1-2a 1006 B4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_017_B4-1-2b 1007 B4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_018_B4-1-2c 1008 B4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_019_C4-0-2a 1009 C4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_020_C4-0-2b 1010 C4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_021_C4-0-2c 1011 C4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_022_C4-1-2a 1012 C4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_023_C4-1-2b 1013 C4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_024_C4-1-2c 1014 C4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_025_C7-0-2a 1015 C7-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_026_C7-0-2b 1016 C7-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_027_C7-0-2c 1017 C7-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_028_C7-1-2a 1018 C7-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_029_C7-1-2b 1019 C7-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_030_C7-1-2c 1020 C7-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_031_PC-0-4a 1021 PC-0-4a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_032_PC-0-4b 1022 PC-0-4b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_033_PC-0-5a 1023 PC-0-5a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_034_PC-0-5b 1024 PC-0-5b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_035_PC-0-2a 1025 PC-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_036_PC-0-2b 1026 PC-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_037_PC-0-2c 1027 PC-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_038_PC-1-1a 1028 PC-1-1a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_039_PC-1-1b 1029 PC-1-1b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_040_PC-1-2a 1030 PC-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_041_PC-1-2b 1031 PC-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_042_PC-1-2c 1032 PC-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_043_PC-1-2d 1033 PC-1-2d Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_044_PC-1-2e 1034 PC-1-2e Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_045_S-6-0-1a 1035 S-6-0-1a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_046_S-6-0-1b 1036 S-6-0-1b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_047_S-6-1-2a 1037 S-6-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_048_S-6-1-2b 1038 S-6-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_049_S-6-1-5a 1039 S-6-1-5a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_050_S-6-1-5b 1040 S-6-1-5b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_051_S-8-0-2a 1041 S-8-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_052_S-8-0-2b 1042 S-8-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_053_S-8-0-2c 1043 S-8-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_054_S-8-1-2a 1044 S-8-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_055_S-8-1-2-b 1045 S-8-1-2-b Pushoff Monolithic Cracked NWC NWC SI 260.000
Echegary_2015_056_S-8-1-2c 1046 S-8-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000
Shaw_2014_001_N-5-R-4 1047 N-5-R-4 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_002_N-5-R-5 1048 N-5-R-5 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_003_N-5-R-6 1049 N-5-R-6 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_004_N-8-R-1 1050 N-8-R-1 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_005_N-8-R-2 1051 N-8-R-2 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_006_N-8-R-3 1052 N-8-R-3 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_007_S-5-R-1 1053 S-5-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_008_S-5-R-2 1054 S-5-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_009_S-5-R-3 1055 S-5-R-3 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_010_S-8-R-1 1056 S-8-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_011_S-8-R-2 1057 S-8-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_012_S-8-R-3 1058 S-8-R-3 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_013_A-5-R-1 1059 A-5-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_014_A-5-R-2 1060 A-5-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_015_A-5-R-3 1061 A-5-R-3 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_016_A-8-R-1 1062 A-8-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_017_A-8-R-2 1063 A-8-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_018_A-8-R-3 1064 A-8-R-3 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_019_N-5-S-4 1065 N-5-S-4 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_020_N-5-S-5 1066 N-5-S-5 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_021_N-5-S-6 1067 N-5-S-6 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_022_N-8-S-1 1068 N-8-S-1 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_023_N-8-S-2 1069 N-8-S-2 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_024_N-8-S-3 1070 N-8-S-3 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_025_S-5-S-1 1071 S-5-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_026_S-5-S-2 1072 S-5-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_027_S-5-S-3 1073 S-5-S-3 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_028_S-8-S-1 1074 S-8-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_029_S-8-S-2 1075 S-8-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_030_S-8-S-3 1076 S-8-S-3 Pushoff Smooth SLWC SLWC A 11.0 4.5






Zeno (2009) + Harries, Zeno, 
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69.75 30.00 9.60 66.400 19.100 11.50 79.300 19.100 Cube 0.550
69.75 30.00 11.70 80.500 19.100 12.50 86.000 19.100 Cube 0.310
69.75 30.00 11.70 80.500 19.100 12.50 86.000 19.100 Cube 0.310
69.75 30.00 11.70 80.500 19.100 12.50 86.000 19.100 Cube 0.350
69.75 30.00 11.70 80.500 19.100 12.50 86.000 19.100 Cube 0.520
69.75 30.00 10.50 72.600 19.100 12.50 86.400 19.100 Cube 0.270
69.75 30.00 10.50 72.600 19.100 12.50 86.400 19.100 Cube 0.350
69.75 30.00 10.50 72.600 19.100 12.50 86.400 19.100 Cube 0.340
69.75 30.00 10.50 72.600 19.100 12.50 86.400 19.100 Cube 0.480
69.75 30.00 9.90 68.300 19.100 11.50 78.900 19.100 Cube 0.240
69.75 30.00 9.90 68.300 19.100 11.50 78.900 19.100 Cube 0.240
69.75 30.00 9.90 68.300 19.100 11.50 78.900 19.100 Cube 0.270
69.75 30.00 9.90 68.300 19.100 11.50 78.900 19.100 Cube 0.350
69.75 30.00 10.30 71.100 19.100 11.30 77.600 19.100 Cube 0.260
69.75 30.00 10.30 71.100 19.100 11.30 77.600 19.100 Cube 0.330
69.75 30.00 10.30 71.100 19.100 11.30 77.600 19.100 Cube 0.340
69.75 30.00 10.30 71.100 19.100 11.30 77.600 19.100 Cube 0.370
69.75 30.00 10.10 69.900 19.100 11.90 81.900 19.100 Cube 0.290
69.75 30.00 10.10 69.900 19.100 11.90 81.900 19.100 Cube 0.330
69.75 30.00 10.10 69.900 19.100 11.90 81.900 19.100 Cube 0.360
69.75 30.00 10.10 69.900 19.100 11.90 81.900 19.100 Cube 0.430
69.75 30.00 9.60 66.400 19.100 11.50 79.300 19.100 Cube 0.270
69.75 30.00 11.70 80.500 19.100 12.50 86.000 19.100 Cube 0.340
69.75 30.00 10.50 72.600 19.100 12.50 86.400 19.100 Cube 0.260
69.75 30.00 9.90 68.300 19.100 11.50 78.900 19.100 Cube 0.220
69.75 30.00 10.30 71.100 19.100 11.30 77.600 19.100 Cube 0.250
69.75 30.00 10.10 69.900 19.100 11.90 81.900 19.100 Cube 0.280
160.40 5.80 1.000 7.12 1.000 Cylinders
163.20 5.80 1.000 7.12 1.000 Cylinders
165.00 5.80 1.000 7.12 1.000 Cylinders
162.50 5.80 1.000 7.12 1.000 Cylinders
157.50 5.80 1.000 7.12 1.000 Cylinders
160.70 5.80 1.000 7.12 1.000 Cylinders
162.50 5.80 1.000 7.12 1.000 Cylinders
160.70 5.80 1.000 7.12 1.000 Cylinders
100.000 26000.000 50.830 12.000 Cyl 150 7624.500 7624.500
100.000 26000.000 50.830 12.000 Cyl 150 7624.500 7624.500
100.000 26000.000 50.830 12.000 Cyl 150 7624.500 7624.500
100.000 26000.000 49.170 12.000 Cyl 150 7375.500 7375.500
100.000 26000.000 49.170 12.000 Cyl 150 7375.500 7375.500
100.000 26000.000 49.170 12.000 Cyl 150 7375.500 7375.500
100.000 26000.000 48.430 12.000 Cyl 150 7264.500 7264.500
100.000 26000.000 48.430 12.000 Cyl 150 7264.500 7264.500
100.000 26000.000 50.600 12.000 Cyl 150 7590.000 7590.000
100.000 26000.000 50.600 12.000 Cyl 150 7590.000 7590.000
100.000 26000.000 56.280 20.000 Cyl 150 8442.000 8442.000
100.000 26000.000 56.280 20.000 Cyl 150 8442.000 8442.000
100.000 26000.000 44.330 12.000 Cyl 150 6649.500 6649.500
100.000 26000.000 44.330 12.000 Cyl 150 6649.500 6649.500
100.000 26000.000 44.330 12.000 Cyl 150 6649.500 6649.500
100.000 26000.000 47.600 12.000 Cyl 150 7140.000 7140.000
100.000 26000.000 47.600 12.000 Cyl 150 7140.000 7140.000
100.000 26000.000 47.600 12.000 Cyl 150 7140.000 7140.000
100.000 26000.000 52.390 12.000 Cyl 150 7858.500 7858.500
100.000 26000.000 52.390 12.000 Cyl 150 7858.500 7858.500
100.000 26000.000 52.390 12.000 Cyl 150 7858.500 7858.500
100.000 26000.000 51.150 12.000 Cyl 150 7672.500 7672.500
100.000 26000.000 51.150 12.000 Cyl 150 7672.500 7672.500
100.000 26000.000 51.150 12.000 Cyl 150 7672.500 7672.500
100.000 26000.000 52.830 12.000 Cyl 150 7924.500 7924.500
100.000 26000.000 52.830 12.000 Cyl 150 7924.500 7924.500
100.000 26000.000 52.830 12.000 Cyl 150 7924.500 7924.500
100.000 26000.000 51.980 12.000 Cyl 150 7797.000 7797.000
100.000 26000.000 51.980 12.000 Cyl 150 7797.000 7797.000
100.000 26000.000 51.980 12.000 Cyl 150 7797.000 7797.000
100.000 26000.000 55.830 20.000 Cyl 150 8374.500 8374.500
100.000 26000.000 55.830 20.000 Cyl 150 8374.500 8374.500
100.000 26000.000 61.100 12.000 Cyl 150 9165.000 9165.000
100.000 26000.000 61.100 12.000 Cyl 150 9165.000 9165.000
100.000 26000.000 48.800 12.000 Cyl 150 7320.000 7320.000
100.000 26000.000 48.800 12.000 Cyl 150 7320.000 7320.000
100.000 26000.000 48.800 12.000 Cyl 150 7320.000 7320.000
100.000 26000.000 40.600 20.000 Cyl 150 6090.000 6090.000
100.000 26000.000 40.600 20.000 Cyl 150 6090.000 6090.000
100.000 26000.000 48.540 12.000 Cyl 150 7281.000 7281.000
100.000 26000.000 48.540 12.000 Cyl 150 7281.000 7281.000
100.000 26000.000 47.030 12.000 Cyl 150 7054.500 7054.500
100.000 26000.000 47.030 12.000 Cyl 150 7054.500 7054.500
100.000 26000.000 47.030 12.000 Cyl 150 7054.500 7054.500
100.000 26000.000 46.500 20.000 Cyl 150 6975.000 6975.000
100.000 26000.000 46.500 20.000 Cyl 150 6975.000 6975.000
100.000 26000.000 53.070 12.000 Cyl 150 7960.500 7960.500
100.000 26000.000 53.070 12.000 Cyl 150 7960.500 7960.500
100.000 26000.000 71.730 12.000 Cyl 150 10759.500 10759.500
100.000 26000.000 71.730 12.000 Cyl 150 10759.500 10759.500
100.000 26000.000 51.170 12.000 Cyl 150 7675.500 7675.500
100.000 26000.000 51.170 12.000 Cyl 150 7675.500 7675.500
100.000 26000.000 51.170 12.000 Cyl 150 7675.500 7675.500
100.000 26000.000 50.750 12.000 Cyl 150 7612.500 7612.500
100.000 26000.000 50.750 12.000 Cyl 150 7612.500 7612.500
100.000 26000.000 50.750 12.000 Cyl 150 7612.500 7612.500
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 4.86 0.500 Cyl 4/8 4.471 4.471 0.420
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 7.55 0.500 Cyl 4/8 6.946 6.946 0.540
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 4.55 0.500 Cyl 4/8 4.186 4.186 0.320
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 7.20 0.500 Cyl 4/8 6.624 6.624 0.510
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
247
3.780 150mm Cube Splitting 321.88
2.140 150mm Cube Splitting 197.14
2.140 150mm Cube Splitting 245.12
2.400 150mm Cube Splitting 314.91
3.610 150mm Cube Splitting 295.72
1.860 150mm Cube Splitting 259.95
2.380 150mm Cube Splitting 292.23
2.320 150mm Cube Splitting 316.65
3.320 150mm Cube Splitting 340.20
1.680 150mm Cube Splitting 127.36
1.670 150mm Cube Splitting 133.46
1.890 150mm Cube Splitting 151.78
2.440 150mm Cube Splitting 157.89
1.820 150mm Cube Splitting 150.91
2.280 150mm Cube Splitting 172.72
2.350 150mm Cube Splitting 187.55
2.520 150mm Cube Splitting 224.19
2.030 150mm Cube Splitting 180.57
2.270 150mm Cube Splitting 193.65
2.460 150mm Cube Splitting 215.46
2.970 150mm Cube Splitting 263.44
1.890 150mm Cube Splitting 132.59
2.310 150mm Cube Splitting 131.72
1.760 150mm Cube Splitting 245.12
1.490 150mm Cube Splitting 110.78
1.750 150mm Cube Splitting 129.98
1.920 150mm Cube Splitting 175.34
3-#3 0.000 6 0.375 0.662 0.004 67.30 0.278 112.50
3-#3 0.000 6 0.375 0.662 0.004 67.30 0.273 96.50
3-#4 0.000 6 0.500 1.178 0.007 61.50 0.439 114.50
3-#4 0.000 6 0.500 1.178 0.007 61.50 0.446 129.00
3-#3 0.000 6 0.375 0.662 0.004 130.00 0.547 90.00
3-#3 0.000 6 0.375 0.662 0.004 126.00 0.519 105.00
3-#4 0.000 6 0.500 1.178 0.007 140.00 1.014 135.70
3-#4 0.000 6 0.500 1.178 0.007 131.30 0.962 113.50
4.340 150x300 cyl 0 0.000 0.000 0.000
4.340 150x300 cyl 0 0.000 0.000 0.000
4.340 150x300 cyl 0 0.000 0.000 0.000
4.260 150x300 cyl 0 0.000 0.000 0.000
4.260 150x300 cyl 0 0.000 0.000 0.000
4.260 150x300 cyl 0 0.000 0.000 0.000
3.800 150x300 cyl 0 0.000 0.000 0.000
3.800 150x300 cyl 0 0.000 0.000 0.000
3.820 150x300 cyl 0 0.000 0.000 0.000
3.820 150x300 cyl 0 0.000 0.000 0.000
4.310 150x300 cyl 0 0.000 0.000 0.000
4.310 150x300 cyl 0 0.000 0.000 0.000
4.130 150x300 cyl 0 0.000 0.000 0.000
4.130 150x300 cyl 0 0.000 0.000 0.000
4.130 150x300 cyl 0 0.000 0.000 0.000
3.960 150x300 cyl 0 0.000 0.000 0.000
3.960 150x300 cyl 0 0.000 0.000 0.000
3.960 150x300 cyl 0 0.000 0.000 0.000
4.230 150x300 cyl 0 0.000 0.000 0.000
4.230 150x300 cyl 0 0.000 0.000 0.000
4.230 150x300 cyl 0 0.000 0.000 0.000
3.920 150x300 cyl 0 0.000 0.000 0.000
3.920 150x300 cyl 0 0.000 0.000 0.000
3.920 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.040 150x300 cyl 0 0.000 0.000 0.000
4.110 150x300 cyl 0 0.000 0.000 0.000
4.110 150x300 cyl 0 0.000 0.000 0.000
4.560 150x300 cyl 0 0.000 0.000 0.000
4.560 150x300 cyl 0 0.000 0.000 0.000
3.740 150x300 cyl 0 0.000 0.000 0.000
3.740 150x300 cyl 0 0.000 0.000 0.000
3.740 150x300 cyl 0 0.000 0.000 0.000
3.230 150x300 cyl 0 0.000 0.000 0.000
3.230 150x300 cyl 0 0.000 0.000 0.000
4.460 150x300 cyl 0 0.000 0.000 0.000
4.460 150x300 cyl 0 0.000 0.000 0.000
3.720 150x300 cyl 0 0.000 0.000 0.000
3.720 150x300 cyl 0 0.000 0.000 0.000
3.720 150x300 cyl 0 0.000 0.000 0.000
3.720 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
3.720 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
4.110 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
4.110 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
4.930 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
4.930 150x300 cyl 2-phi6 0.000 4 6.000 113.040 0.004 608.080 2.644
3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960 0.008 532.030 4.112
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 59.06
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 53.42
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 53.44
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 74.04
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 56.09
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 64.14
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 51.43
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 50.40
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 63.91
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 72.04
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 67.38
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 66.72
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 48.44
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 52.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 51.41
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 61.77
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 63.94
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 64.13
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 32.71
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 34.68
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 39.15
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 65.57
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 53.30
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 55.33
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 38.53
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 34.11
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 39.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 67.03
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 57.88
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 58.86





































4.790 concrete has steel fibers
4.790 concrete has steel fibers
6.780 concrete has steel fibers
3.690 concrete has steel fibers
3.570 concrete has steel fibers
4.290 concrete has steel fibers
5.710 concrete has steel fibers
4.830 concrete has steel fibers
2.640 concrete has steel fibers
2.960 concrete has steel fibers
3.750 concrete has steel fibers
3.720 concrete has steel fibers
5.250 concrete has steel fibers
4.830 concrete has steel fibers
4.940 concrete has steel fibers
3.800 concrete has steel fibers
3.740 concrete has steel fibers
3.790 concrete has steel fibers
6.050 concrete has steel fibers
4.940 concrete has steel fibers
5.630 concrete has steel fibers
3.800 concrete has steel fibers
4.750 concrete has steel fibers
4.790 concrete has steel fibers
6.730 concrete has steel fibers
5.550 concrete has steel fibers
6.480 concrete has steel fibers
3.330 concrete has steel fibers
3.340 concrete has steel fibers



























































Shaw_2014_032_A-5-S-2 1078 A-5-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_033_A-5-S-3 1079 A-5-S-3 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_034_A-8-S-1 1080 A-8-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_035_A-8-S-2 1081 A-8-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_036_A-8-S-3 1082 A-8-S-3 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_001_N-MO-U-1 1083 N-MO-U-1 Pushoff Monolithic Uncracked NWC NWC A 11.0 4.5
Sneed_2016_002_N-MO-U-2 1084 N-MO-U-2 Pushoff Monolithic Uncracked NWC NWC A 11.0 4.5
Sneed_2016_003_S-SH-MO-U-1 1085 S-SH-MO-U-1 Pushoff Monolithic Uncracked SLWC SLWC A 11.0 4.5
Sneed_2016_004_S-SH-MO-U-2 1086 S-SH-MO-U-2 Pushoff Monolithic Uncracked SLWC SLWC A 11.0 4.5
Sneed_2016_005_A-SH-MO-U-1 1087 A-SH-MO-U-1 Pushoff Monolithic Uncracked ALWC ALWC A 11.0 4.5
Sneed_2016_006_A-SH-MO-U-2 1088 A-SH-MO-U-2 Pushoff Monolithic Uncracked ALWC ALWC A 11.0 4.5
Sneed_2016_007_N-MO-P-1 1089 N-MO-P-1 Pushoff Monolithic Cracked NWC NWC A 11.0 4.5
Sneed_2016_008_N-MO-P-2 1090 N-MO-P-2 Pushoff Monolithic Cracked NWC NWC A 11.0 4.5
Sneed_2016_009_S-SH-MO-P-1 1091 S-SH-MO-P-1 Pushoff Monolithic Cracked SLWC SLWC A 11.0 4.5
Sneed_2016_010_S-SH-MO-P-2 1092 S-SH-MO-P-2 Pushoff Monolithic Cracked SLWC SLWC A 11.0 4.5
Sneed_2016_011_A-SH-MO-P-1 1093 A-SH-MO-P-1 Pushoff Monolithic Cracked ALWC ALWC A 11.0 4.5
Sneed_2016_012_A-SH-MO-P-2 1094 A-SH-MO-P-2 Pushoff Monolithic Cracked ALWC ALWC A 11.0 4.5
Sneed_2016_013_S-SL-CJ-09-R-1 1095 S-SL-CJ-09-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_014_S-SL-CJ-09-R-2 1096 S-SL-CJ-09-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_015_S-SL-CJ-13-R-1 1097 S-SL-CJ-13-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_016_S-SL-CJ-13-R-2 1098 S-SL-CJ-13-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_017_S-SL-CJ-17-R-1 1099 S-SL-CJ-17-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_018_S-SL-CJ-17-R-2 1100 S-SL-CJ-17-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_019_S-SL-CJ-22-R-1 1101 S-SL-CJ-22-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_020_S-SL-CJ-22-R-2 1102 S-SL-CJ-22-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_021_S-CL-CJ-9-R-1 1103 S-CL-CJ-9-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_022_S-CL-CJ-9-R-2 1104 S-CL-CJ-9-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_023_S-CL-CJ-13-R-1 1105 S-CL-CJ-13-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_024_S-CL-CJ-13-R-2 1106 S-CL-CJ-13-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_025_A-SL-CJ-13-R-1 1107 A-SL-CJ-13-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_026_A-SL-CJ-13-R-2 1108 A-SL-CJ-13-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_027_A-CL-CJ-13-R-1 1109 A-CL-CJ-13-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_028_A-CL-CJ-13-R-2 1110 A-CL-CJ-13-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_029_S-SL-CJ-09-S-1 1111 S-SL-CJ-09-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_030_S-SL-CJ-09-S-2 1112 S-SL-CJ-09-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_031_S-SL-CJ-13-S-1 1113 S-SL-CJ-13-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_032_S-SL-CJ-13-S-2 1114 S-SL-CJ-13-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_033_S-SL-CJ-17-S-1 1115 S-SL-CJ-17-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_034_S-SL-CJ-17-S-2 1116 S-SL-CJ-17-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_035_S-SL-CJ-22-S-1 1117 S-SL-CJ-22-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_036_S-SL-CJ-22-S-2 1118 S-SL-CJ-22-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_037_S-CL-CJ-9-S-1 1119 S-CL-CJ-9-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_038_S-CL-CJ-9-S-2 1120 S-CL-CJ-9-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_039_S-CL-CJ-13-S-1 1121 S-CL-CJ-13-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_040_S-CL-CJ-13-S-2 1122 S-CL-CJ-13-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_041_S-CL-CJ-17-S-1 1123 S-CL-CJ-17-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_042_S-CL-CJ-17-S-2 1124 S-CL-CJ-17-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_043_A-SL-CJ-13-S-1 1125 A-SL-CJ-13-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_044_A-SL-CJ-13-S-2 1126 A-SL-CJ-13-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_045_A-CL-CJ-13-S-1 1127 A-CL-CJ-13-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_046_A-CL-CJ-13-S-2 1128 A-CL-CJ-13-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Williams_2017_001_1-1 1129 1-1 Push-Through Smooth NWC NWC A 36.0 9.2
Williams_2017_002_1-2 1130 1-2 Push-Through Keyed NWC NWC A 36.0 9.1
Williams_2017_003_1-3 1131 1-3 Push-Through Keyed NWC NWC A 36.0 9.1
Williams_2017_004_1-4 1132 1-4 Push-Through Keyed NWC NWC A 36.0 9.0
Williams_2017_005_1-5 1133 1-5 Push-Through Keyed NWC NWC A 36.0 9.0
Williams_2017_006_2-1 1134 2-1 Push-Through Keyed NWC NWC A 36.0 9.1
Williams_2017_007_2-2 1135 2-2 Push-Through Keyed NWC NWC A 36.0 9.1
Williams_2017_008_2-3 1136 2-3 Push-Through Keyed NWC NWC A 36.0 9.2
Williams_2017_009_2-4 1137 2-4 Push-Through Keyed NWC NWC A 36.0 9.2
Williams_2017_010_2-5 1138 2-5 Push-Through Keyed NWC NWC A 36.0 9.2
Williams_2017_011_2-6 1139 2-6 Push-Through Keyed NWC NWC A 36.0 9.1
Soltani_2017_001_PR1 1140 PR1 Push-Off Rough NWC NWC SI/A 8.0 202 4.0
Soltani_2017_002_PR2 1141 PR2 Push-Off Rough NWC NWC SI/A 8.0 202 4.0
Soltani_2017_003_PR3 1142 PR3 Push-Off Rough NWC NWC SI/A 8.0 202 4.0
Soltani_2017_004_PR4 1143 PR4 Push-Off Rough NWC NWC SI/A 8.0 202 4.0
Soltani_2017_005_PS1 1144 PS1 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0
Soltani_2017_006_PS2 1145 PS2 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0
Soltani_2017_007_PS3 1146 PS3 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0
Soltani_2017_008_PS4 1147 PS4 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0
Soltani, Ross (2017)
Williams, Massey, Bayrak, 
Jirsa (2017)
Sneed, Krc, Wermager, 
Meinheit (2016) + Sneed, 
Wermager, Krc (2016) + Krc 
(2015) + Wermager (2015)
Shaw, Sneed (2014) + Sneed,
Shaw (2013) + Shaw (2013)
250
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
49.50 6.08 0.500 Cyl 4/8 5.594 5.594 0.510
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 7.85 0.500 Cyl 4/8 7.217 7.217 0.520
49.50 4.84 1.000 Cyl 4/8 4.453 4.453 0.420
49.50 4.84 1.000 Cyl 4/8 4.453 4.453 0.420
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.460
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.460
49.50 4.70 0.375 Cyl 4/8 4.324 4.324 0.515
49.50 4.70 0.375 Cyl 4/8 4.324 4.324 0.515
49.50 4.84 1.000 Cyl 4/8 4.453 4.453 0.420
49.50 4.84 1.000 Cyl 4/8 4.453 4.453 0.420
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.460
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.460
49.50 4.70 0.375 Cyl 4/8 4.324 4.324 0.515
49.50 4.70 0.375 Cyl 4/8 4.324 4.324 0.515
49.50 5.38 0.375 Cyl 4/8 4.950 4.950 0.595
49.50 5.38 0.375 Cyl 4/8 4.950 4.950 0.595
49.50 5.57 0.375 Cyl 4/8 5.124 5.124 0.570
49.50 5.57 0.375 Cyl 4/8 5.124 5.124 0.570
49.50 4.95 0.375 Cyl 4/8 4.554 4.554 0.670
49.50 4.95 0.375 Cyl 4/8 4.554 4.554 0.670
49.50 5.00 0.375 Cyl 4/8 4.600 4.600 0.445
49.50 5.00 0.375 Cyl 4/8 4.600 4.600 0.445
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.340
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.340
49.50 4.64 0.375 Cyl 4/8 4.269 4.269 0.360
49.50 4.64 0.375 Cyl 4/8 4.269 4.269 0.360
49.50 4.38 0.375 Cyl 4/8 4.030 4.030 0.420
49.50 4.38 0.375 Cyl 4/8 4.030 4.030 0.420
49.50 4.46 0.375 Cyl 4/8 4.103 4.103 0.405
49.50 4.46 0.375 Cyl 4/8 4.103 4.103 0.405
49.50 5.38 0.375 Cyl 4/8 4.950 4.950 0.595
49.50 5.38 0.375 Cyl 4/8 4.950 4.950 0.595
49.50 5.57 0.375 Cyl 4/8 5.124 5.124 0.570
49.50 5.57 0.375 Cyl 4/8 5.124 5.124 0.570
49.50 4.95 0.375 Cyl 4/8 4.554 4.554 0.670
49.50 4.95 0.375 Cyl 4/8 4.554 4.554 0.670
49.50 5.00 0.375 Cyl 4/8 4.600 4.600 0.445
49.50 5.00 0.375 Cyl 4/8 4.600 4.600 0.445
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.340
49.50 4.77 0.375 Cyl 4/8 4.388 4.388 0.340
49.50 4.64 0.375 Cyl 4/8 4.269 4.269 0.360
49.50 4.64 0.375 Cyl 4/8 4.269 4.269 0.360
49.50 4.55 0.375 Cyl 4/8 4.186 4.186 0.410
49.50 4.55 0.375 Cyl 4/8 4.186 4.186 0.410
49.50 4.38 0.375 Cyl 4/8 4.030 4.030 0.420
49.50 4.38 0.375 Cyl 4/8 4.030 4.030 0.420
49.50 4.46 0.375 Cyl 4/8 4.103 4.103 0.405
49.50 4.46 0.375 Cyl 4/8 4.103 4.103 0.405
330.48 9.56 1 8.92 1 Cyl 0.84
326.52 9.29 1 9.53 1 Cyl 0.81
327.60 9.52 1 9.68 1 Cyl 0.82
324.36 8.56 1 9.32 1 Cyl 0.88
324.72 9.27 1 9.91 1 Cyl 0.84
327.60 7.29 1 7.59 1 Cyl 0.7
326.88 7.29 1 7.59 1 Cyl 0.7
329.76 7.48 1 7.48 1 Cyl 0.71
330.12 7.26 1 6.93 1 Cyl 0.74
331.56 7.26 1 6.93 1 Cyl 0.74
328.32 7.29 1 7.59 1 Cyl 0.7
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
101 32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17
251
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 40.08
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 39.25
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 46.09
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 48.04
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 66.20 0.886 51.74
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 63.41
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 62.20
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 55.43
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 56.59
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 52.03
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 52.55
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 61.07
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 56.97
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 50.59
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 51.88
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 46.12
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 52.69
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 49.34
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 50.48
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 63.17
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 59.37
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 62.38
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 65.15
Splitting Tensile 5-#3 0.000 10 0.375 1.104 0.022 72.20 1.610 64.46
Splitting Tensile 5-#3 0.000 10 0.375 1.104 0.022 72.20 1.610 57.59
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 37.10
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 42.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 50.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 46.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 46.50
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 46.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 41.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 43.80
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 26.95
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 32.59
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 39.49
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 48.77
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 49.81
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 56.53
Splitting Tensile 5-#3 0.000 10 0.375 1.104 0.022 72.20 1.610 49.81
Splitting Tensile 5-#3 0.000 10 0.375 1.104 0.022 72.20 1.610 56.53
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 31.90
Splitting Tensile 2-#3 0.000 4 0.375 0.442 0.009 72.20 0.644 37.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 41.00
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 40.40
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 43.10
Splitting Tensile 4-#3 0.000 8 0.375 0.883 0.018 72.20 1.288 48.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 37.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 38.80
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 36.90
Splitting Tensile 3-#3 0.000 6 0.375 0.662 0.013 72.20 0.966 37.30
0.88 Splitting Tensile 4-#4 4 0.5 0.785 0.002375333 65.70 0.156 0.49322198 240.00
0.82 Splitting Tensile 4-#4 4 0.5 0.785 0.002404141 65.70 0.158 0.496141125 349.00
0.91 Splitting Tensile 4-#4 4 0.5 0.785 0.002396215 65.70 0.157 0.497557998 408.00
0.83 Splitting Tensile 4-#4 4 0.5 0.785 0.00242015 65.70 0.159 0.502528055 309.00
0.76 Splitting Tensile 4-#4 4 0.5 0.785 0.002417467 65.70 0.159 0.505050505 339.00
0.66 Splitting Tensile 4-#4 4 0.5 0.785 0.002396215 61.70 0.148 0.036630037 129.00
0.66 Splitting Tensile 4-#4 4 0.5 0.785 0.002401493 61.70 0.148 0.201908957 215.00
0.76 Splitting Tensile 0.48216885 258.00
0.7 Splitting Tensile 8-#4 8 0.5 1.57 0.004755846 61.70 0.293 0.193868896 275.00
0.7 Splitting Tensile 8-#5 8 0.625 2.453125 0.007398736 72.00 0.533 0.033176499 262.00
0.66 Splitting Tensile 4-#4 4 0.5 0.785 0.00239096 61.70 0.148 0.615253411 320.00
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 76
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 63
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 58
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 49
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 61
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 31
2-#3 4 0.38 2.84 0.4415625 0.013798828 71.90 495.7 0.992 6.840079102 27






















































1.068847238 Shear One 12in Key
1.245421245 Shear Two 6in Key
0.952645209 Shear 1in Saw Teeth
1.043976349 Shear 2in Saw Teeth
0.393772894 Shear One 10in Key
0.657733725 Shear One 10in Key
0.782387191 Shear One 10in Key
0.833030413 Shear One 10in Key
0.790203885 Shear One 10in Key













APPENDIX B.  
EVALUATION DATABASE
1 2 3 4 5 6 7 8 9 10 11 12 13
Researcher(s) Specimen ID Specimen Type Interface Concrete Type - Side 1 Concrete Type - Side 2
- - - - - - NWC/SLWC/ALWC NWC/SLWC/ALWC SI/A in mm in mm
Hanson_1960_001_BRS6-1 1 BRS6-1 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_002_BRS6-2 2 BRS6-2 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_003_BRS6-3 3 BRS6-3 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_004_BRS12-1 4 BRS12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_005_BRS12-2 5 BRS12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_006_BRS12-3 6 BRS12-3 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_007_BRS12-4 7 BRS12-4 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_008_BRS12-5 8 BRS12-5 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_009_BRS12-6 9 BRS12-6 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_010_BRS12-7 10 BRS12-7 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_011_BRS12-8 11 BRS12-8 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_012_BR12-1 12 BR12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_013_BR12-2 13 BR12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_014_BR12-3 14 BR12-3 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_015_BR12-4 15 BR12-4 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_016_BR12-5 16 BR12-5 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_017_BR12-6 17 BR12-6 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_018_BR12-7 18 BR12-7 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_019_BR12-8 19 BR12-8 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_020_BRS24-1 20 BRS24-1 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_021_BRS24-2 21 BRS24-2 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_022_BRS24-3 22 BRS24-3 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_023_BRS24-4 23 BRS24-4 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_024_BS6-1 24 BS6-1 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_025_BS6-2 25 BS6-2 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_026_BS6-3 26 BS6-3 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_027_BS6-4 27 BS6-4 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_028_BS6-5 28 BS6-5 Pushoff Smooth NWC NWC A 6.0 8.0
Hanson_1960_029_BS12-1 29 BS12-1 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_030_BS12-2 30 BS12-2 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_031_B12-1 31 B12-1 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_032_B12-2 32 B12-2 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_033_B12-3 33 B12-3 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_034_B12-4 34 B12-4 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_035_B12-5 35 B12-5 Pushoff Smooth NWC NWC A 12.0 8.0
Hanson_1960_036_B24-1 36 B24-1 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_037_B24-2 37 B24-2 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_038_B24-3 38 B24-3 Pushoff Smooth NWC NWC A 24.0 8.0
Hanson_1960_039_RS6-1 39 RS6-1 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_040_RS6-2 40 RS6-2 Pushoff Rough NWC NWC A 6.0 8.0
Hanson_1960_041_RS12-1 41 RS12-1 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_042_RS12-2 42 RS12-2 Pushoff Rough NWC NWC A 12.0 8.0
Hanson_1960_043_RS24-1 43 RS24-1 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_044_RS24-2 44 RS24-2 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_045_RS24-3 45 RS24-3 Pushoff Rough NWC NWC A 24.0 8.0
Hanson_1960_046_RS24-4 46 RS24-4 Pushoff Rough NWC NWC A 24.0 8.0
Saemann_1964_001_1A 59 1A Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_002_2A 60 2A Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_004_4A 62 4A Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_006_6A 64 6A Longbeam Rough NWC NWC A 96.0 3.5
Saemann_1964_007_7A 65 7A Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_008_8A 66 8A Longbeam Rough NWC NWC A 132.0 3.5
Saemann_1964_010_10A 68 10A Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_012_12A 70 12A Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_014_2B 72 2B Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_015_3B 73 3B Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_016_1C 74 1C Longbeam Smooth NWC NWC A 240.0 3.5
Saemann_1964_017_2C 75 2C Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_018_3C 76 3C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_019_4C 77 4C Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_020_5C 78 5C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_021_6C 79 6C Longbeam Smooth NWC NWC A 240.0 3.5
Saemann_1964_022_7C 80 7C Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_023_8C 81 8C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_024_9C 82 9C Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_025_10C 83 10C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_026_11C 84 11C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_027_12C 85 12C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_028_13C 86 13C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_029_14C 87 14C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_030_15C 88 15C Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_031_16C 89 16C Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_032_17C 90 17C Longbeam Keyed NWC NWC A 96.0 3.5
Saemann_1964_033_18C 91 18C Longbeam Keyed NWC NWC A 96.0 3.5
Saemann_1964_035_2D 93 2D Longbeam Intermediate NWC NWC A 132.0 3.5
Saemann_1964_036_3D 94 3D Longbeam Smooth NWC NWC A 132.0 3.5
Saemann_1964_037_4D 95 4D Longbeam Keyed NWC NWC A 132.0 3.5
Saemann_1964_038_5D 96 5D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_039_6D 97 6D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_040_7D 98 7D Longbeam Smooth NWC NWC A 96.0 3.5
Saemann_1964_041_8D 99 8D Longbeam Intermediate NWC NWC A 96.0 3.5
Saemann_1964_042_9D 100 9D Longbeam Intermediate NWC NWC A 96.0 3.5
Hofbeck_1969_001_1.1A 101 1.1A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_002_1.1B 102 1.1B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_003_1.2A 103 1.2A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_004_1.2B 104 1.2B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_005_1.3A 105 1.3A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_006_1.3B 106 1.3B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_007_1.4A 107 1.4A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_008_1.4B 108 1.4B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_009_1.5A 109 1.5A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_010_1.5B 110 1.5B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_011_1.6A 111 1.6A Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_012_1.6B 112 1.6B Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_013_2.1 113 2.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_014_2.2 114 2.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_015_2.3 115 2.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_016_2.4 116 2.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_017_2.5 117 2.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_018_2.6 118 2.6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_019_3.1 119 3.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_020_3.2 120 3.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_021_3.3 121 3.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_022_3.4 122 3.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_023_3.5 123 3.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_024_4.1 124 4.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_025_4.2 125 4.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_026_4.3 126 4.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0




Shear Interface Dimensions and Orientation
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48.00 3.50 0.750 4.61 0.750 1-#4 2 0.500 0.393
48.00 3.24 0.750 5.32 0.750 1-#4 2 0.500 0.393
48.00 3.70 0.750 5.32 0.750 1-#4 2 0.500 0.393
96.00 4.13 0.750 5.67 0.750 1-#4 2 0.500 0.393
96.00 3.58 0.750 4.97 0.750 1-#4 2 0.500 0.393
96.00 3.31 0.750 4.08 0.750 1-#4 2 0.500 0.393
96.00 3.31 0.750 4.08 0.750 1-#4 2 0.500 0.393
96.00 3.31 0.750 4.08 0.750 1-#4 2 0.500 0.393
96.00 3.96 0.750 4.42 0.750 1-#4 2 0.500 0.393
96.00 3.96 0.750 4.42 0.750 1-#4 2 0.500 0.393
96.00 3.96 0.750 4.42 0.750 1-#4 2 0.500 0.393
96.00 3.04 0.750 4.96 0.750 0 0.000 0.000
96.00 3.98 0.750 5.34 0.750 0 0.000 0.000
96.00 4.15 0.750 5.27 0.750 0 0.000 0.000
96.00 4.08 0.750 4.99 0.750 0 0.000 0.000
96.00 4.08 0.750 4.99 0.750 0 0.000 0.000
96.00 3.72 0.750 5.05 0.750 0 0.000 0.000
96.00 3.72 0.750 5.05 0.750 0 0.000 0.000
96.00 3.72 0.750 5.05 0.750 0 0.000 0.000
192.00 3.54 0.750 5.74 0.750 2-#4 4 0.500 0.785
192.00 3.43 0.750 4.61 0.750 2-#4 4 0.500 0.785
192.00 3.42 0.750 5.00 0.750 3-#4 6 0.500 1.178
192.00 3.51 0.750 6.04 0.750 3-#4 6 0.500 1.178
48.00 3.24 0.750 5.32 0.750 1-#4 2 0.500 0.393
48.00 3.24 0.750 5.32 0.750 1-#4 2 0.500 0.393
48.00 3.70 0.750 5.07 0.750 1-#4 2 0.500 0.393
48.00 3.70 0.750 5.07 0.750 1-#4 2 0.500 0.393
48.00 3.70 0.750 5.07 0.750 1-#4 2 0.500 0.393
96.00 4.05 0.750 4.87 0.750 1-#4 2 0.500 0.393
96.00 3.66 0.750 5.17 0.750 1-#4 2 0.500 0.393
96.00 4.05 0.750 4.87 0.750 0 0.000 0.000
96.00 3.66 0.750 5.17 0.750 0 0.000 0.000
96.00 3.98 0.750 5.34 0.750 0 0.000 0.000
96.00 4.15 0.750 5.27 0.750 0 0.000 0.000
96.00 4.08 0.750 4.99 0.750 0 0.000 0.000
192.00 4.22 0.750 4.66 0.750 0 0.000 0.000
192.00 4.22 0.750 4.66 0.750 0 0.000 0.000
192.00 4.22 0.750 4.66 0.750 0 0.000 0.000
48.00 3.50 0.750 4.62 0.750 1-#4 2 0.500 0.393
48.00 3.70 0.750 5.32 0.750 1-#4 2 0.500 0.393
96.00 4.13 0.750 5.67 0.750 1-#4 2 0.500 0.393
96.00 3.58 0.750 4.97 0.750 1-#4 2 0.500 0.393
192.00 3.54 0.750 5.74 0.750 2-#4 4 0.500 0.785
192.00 3.43 0.750 4.61 0.750 2-#4 4 0.500 0.785
192.00 3.42 0.750 5.00 0.750 2-#4 4 0.500 0.785
192.00 3.51 0.750 6.04 0.750 2-#4 4 0.500 0.785
336.00 2.86 2.71 Cyl 0.500
462.00 2.53 2.68 Cyl 0.500
462.00 2.81 2.72 Cyl 0.500
336.00 2.90 3.61 Cyl 0.500
336.00 2.89 3.05 Cyl 0.500
462.00 2.92 2.95 Cyl 0.500
336.00 3.06 2.87 Cyl 0.500
462.00 3.07 2.79 Cyl 0.500
462.00 3.06 3.05 Cyl 0.500
336.00 3.28 3.23 Cyl 0.500
840.00 3.16 2.95 Cyl 0.500
462.00 2.97 3.30 Cyl 0.500
462.00 3.08 3.07 Cyl 0.500
336.00 3.17 3.32 Cyl 0.500
336.00 3.02 3.26 Cyl 0.500
840.00 2.87 3.04 Cyl 0.500
462.00 3.34 2.81 Cyl 0.500
462.00 2.79 2.98 Cyl 0.500
336.00 3.09 3.18 Cyl 0.500
336.00 3.49 3.12 Cyl 0.500
462.00 2.95 2.87 Cyl 0.375
336.00 2.98 3.47 Cyl 0.375
462.00 3.73 3.42 Cyl 0.375
336.00 3.13 2.87 Cyl 0.375
462.00 3.03 3.22 Cyl -
336.00 3.03 3.06 Cyl -
336.00 3.19 3.29 Cyl 0.375
336.00 3.29 3.21 Cyl 0.375
462.00 3.74 3.55 Cyl 0.375
462.00 3.72 3.59 Cyl 0.375
462.00 3.47 3.53 Cyl 0.375
336.00 3.39 3.58 Cyl 0.500
336.00 3.68 3.87 Cyl 0.500
336.00 3.80 3.75 Cyl 0.375
336.00 4.61 4.72 Cyl 0.375
336.00 5.42 4.90 Cyl 0.375
50.00 3.92 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 4.34 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 3.84 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 4.18 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 3.84 0.875 22.000 3-#3 0.000 6 0.375 0.662
50.00 3.92 0.875 22.000 3-#3 0.000 6 0.375 0.662
50.00 4.51 0.875 22.000 4-#3 0.000 8 0.375 0.883
50.00 3.86 0.875 22.000 4-#3 0.000 8 0.375 0.883
50.00 4.51 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 4.07 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 4.31 0.875 22.000 6-#3 0.000 12 0.375 1.325
50.00 4.05 0.875 22.000 6-#3 0.000 12 0.375 1.325
50.00 3.10 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 3.10 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 3.90 0.875 22.000 3-#3 0.000 6 0.375 0.662
50.00 3.90 0.875 22.000 4-#3 0.000 8 0.375 0.883
50.00 4.18 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 4.18 0.875 22.000 6-#3 0.000 12 0.375 1.325
50.00 4.04 0.875 22.000 2-1/8in 0.000 4 0.125 0.049
50.00 4.01 0.875 22.000 2-#2 0.000 4 0.250 0.196
50.00 3.10 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 4.04 0.875 22.000 2-#4 0.000 4 0.500 0.785
50.00 4.04 0.875 22.000 2-#5 0.000 4 0.625 1.227
50.00 4.07 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 4.07 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 4.34 0.875 22.000 3-#3 0.000 6 0.375 0.662
50.00 4.34 0.875 22.000 4-#3 0.000 8 0.375 0.883
f'ct - Side 1
Shear Interface Dimensions and Orientation Compressive Strength Tensile Strength Reinforcement Properties
dw AwAc f'c - Side 1  da - Side 1 f'c - Side 2  da - Side 2
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36 37 38 39 40 41 42 43 44 45 46 47
rhow
- ksi MPa ksi MPa ksi MPa kips kN ksi MPa -
0.008 50.00 0.409 32.64 0.680
0.008 50.00 0.409 18.96 0.395
0.008 51.00 0.417 30.72 0.640
0.004 48.50 0.198 47.04 0.490
0.004 47.00 0.192 43.68 0.455
0.004 51.00 0.209 33.60 0.350
0.004 51.00 0.209 34.08 0.355
0.004 51.00 0.209 29.76 0.310
0.004 50.00 0.204 35.04 0.365
0.004 50.00 0.204 41.28 0.430
0.004 50.00 0.204 42.24 0.440
0.000 0.000 39.94 0.416
0.000 0.000 53.28 0.555
0.000 0.000 43.68 0.455
0.000 0.000 33.60 0.350
0.000 0.000 34.75 0.362
0.000 0.000 39.36 0.410
0.000 0.000 39.17 0.408
0.000 0.000 38.88 0.405
0.004 49.00 0.200 89.66 0.467
0.004 52.00 0.213 66.24 0.345
0.006 50.00 0.307 76.80 0.400
0.006 50.00 0.307 85.44 0.445
0.008 50.00 0.409 7.54 0.157
0.008 50.00 0.409 10.80 0.225
0.008 50.00 0.409 11.04 0.230
0.008 50.00 0.409 10.32 0.215
0.008 50.00 0.409 11.52 0.240
0.004 50.15 0.205 15.84 0.165
0.004 50.15 0.205 10.56 0.110
0.000 0.000 12.00 0.125
0.000 0.000 22.08 0.230
0.000 0.000 12.48 0.130
0.000 0.000 8.64 0.090
0.000 0.000 11.52 0.120
0.000 0.000 20.93 0.109
0.000 0.000 18.05 0.094
0.000 0.000 19.20 0.100
0.008 50.00 0.409 12.00 0.250
0.008 51.00 0.417 15.74 0.328
0.004 48.50 0.198 29.47 0.307
0.004 47.00 0.192 21.12 0.220
0.004 49.00 0.200 44.54 0.232
0.004 52.00 0.213 37.82 0.197
0.004 50.00 0.204 48.00 0.250
0.004 49.00 0.200 61.44 0.320
0.010 42.60 0.435 0.891 Shear
0.011 42.60 0.460 0.618 Tension-Shear
0.011 42.60 0.460 0.618 Tension-Shear
0.010 42.60 0.435 0.953 Tension-Shear
0.010 42.60 0.435 0.876 Tension-Shear
0.011 42.60 0.460 0.618 Tension-Shear
0.010 42.60 0.435 0.934 Tension-Shear
0.011 42.60 0.460 0.594 Tension-Shear
0.011 42.60 0.460 0.745 Tension-Shear
0.010 42.60 0.435 1.128 Tension-Shear
0.006 42.60 0.247 0.298 Shear
0.005 42.60 0.230 0.479 Shear
0.005 42.60 0.230 0.595 Shear
0.005 42.60 0.217 0.699 Shear
0.005 42.60 0.217 0.934 Shear
0.003 42.60 0.115 0.268 Shear
0.002 42.60 0.098 0.443 Shear
0.002 42.60 0.098 0.548 Shear
0.002 42.60 0.085 0.560 Shear
0.002 42.60 0.085 0.674 Shear
0.001 53.70 0.070 0.396 Shear
0.001 53.70 0.059 0.805 Shear
0.008 53.70 0.430 0.420 Shear 
0.001 53.70 0.032 0.723 Shear
0.000 0.000 0.420 Shear
0.000 0.000 0.606 Shear
0.001 53.70 0.059 0.746 Shear 
0.001 53.70 0.059 0.878 Shear
0.001 53.70 0.070 0.548 Shear
0.001 53.70 0.070 0.412 Shear
0.001 53.70 0.070 0.513 Shear
0.002 42.60 0.085 0.891 Shear
0.002 42.60 0.085 0.885 Shear
0.001 53.70 0.059 0.597 Shear
0.001 53.70 0.059 0.881 Shear
0.001 53.70 0.059 0.915 Shear
0.004 50.70 0.224 37.50 0.750
0.004 48.00 0.212 42.20 0.844
0.009 50.70 0.448 50.00 1.000
0.009 48.00 0.424 49.00 0.980
0.013 50.70 0.672 55.00 1.100
0.013 48.00 0.636 53.50 1.070
0.018 50.70 0.895 68.00 1.360
0.018 48.00 0.848 64.00 1.280
0.022 50.70 1.119 70.00 1.400
0.022 48.00 1.060 69.20 1.384
0.026 50.70 1.343 71.60 1.432
0.026 48.00 1.272 71.00 1.420
0.004 50.70 0.224 29.50 0.590
0.009 50.70 0.448 34.00 0.680
0.013 50.70 0.672 42.00 0.840
0.018 50.70 0.895 50.00 1.000
0.022 50.70 1.119 65.00 1.300
0.026 50.70 1.343 69.25 1.385
0.001 50.10 0.049 12.00 0.240
0.004 56.80 0.223 26.00 0.520
0.009 50.70 0.448 34.00 0.680
0.016 47.20 0.741 51.40 1.028
0.025 42.40 1.040 57.60 1.152
0.004 66.10 0.292 35.20 0.704
0.009 66.10 0.584 49.00 0.980
0.013 66.10 0.876 59.00 1.180
0.018 66.10 1.167 70.00 1.400
Failure Mode
Reinforcement Properties Normal Stress Results
Vu vu                σNfyw rhofy
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Hofbeck_1969_028_4.5 128 4.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_029_5.1 129 5.1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_030_5.2 130 5.2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_031_5.3 131 5.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_032_5.4 132 5.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_033_5.5 133 5.5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_034_6.1 134 6.1 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_035_6.2 135 6.2 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
Hofbeck_1969_036_6.3 136 6.3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Hofbeck_1969_037_6.4 137 6.4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Chatterjee_1971_002_1.2 139 1.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_003_1.3 140 1.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_004_1.4 141 1.4 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_006_2.2 143 2.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_007_2.3 144 2.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_008_2.4 145 2.4 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_009_3.1 146 3.1 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_010_3.2 147 3.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_011_3.3 148 3.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Chatterjee_1971_012_4.1 149 4.1 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_013_4.2 150 4.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Chatterjee_1971_014_4.3 151 4.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_001_7.1 184 7.1 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_002_7.2 185 7.2 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_003_7.3 186 7.3 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_004_7.4 187 7.4 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_005_7.5 188 7.5 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_006_7.6 189 7.6 Pulloff Monolithic Uncracked NWC NWC A 12.0 4.8
Mattock_1972_007_8.1 190 8.1 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_008_8.2 191 8.2 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_009_8.3 192 8.3 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_010_8.4 193 8.4 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_011_8.5 194 8.5 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_012_8.6 195 8.6 Pulloff Monolithic Cracked NWC NWC A 12.0 4.8
Mattock_1972_026_10.8 209 10.8 Modified Pushoff Monolithic Cracked NWC NWC A 12.0 6.0
Paulay_1974_001_TA01X 212 TA01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_002_TB01X 213 TB01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_003_TC01X 214 TC01X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_004_RA01X 215 RA01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_005_RB01X 216 RB01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_006_RC01X 217 RC01X Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_007_TB01 218 TB01 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_008_ZB01 219 ZB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_009_RB01 220 RB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_010_WB01 221 WB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_011_SB01 222 SB01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_012_KB01 223 KB01 Pushoff Keyed NWC NWC A 16.0 6.0
Paulay_1974_013_OB01 224 OB01 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_014_TA02 225 TA02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_015_TB20 226 TB02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_016_TC02 227 TC02 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_017_RA01 228 RA01 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_018_RA02 229 RA02 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_019_OA01 230 OA01 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_020_RB02 231 RB02 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_021_RC02 232 RC02 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_022_OC01 233 OC01 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_023_RAM1 234 RAM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_024_RBM1 235 RBM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_025_RBM2 236 RBM2 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_026_RCM1 237 RCM1 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_027_RC,2 238 RCM2 Pushoff Rough NWC NWC A 16.0 6.0
Paulay_1974_028_OAM1 239 OAM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_029_OBM1 240 OBM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_030_OCM1 241 OCM1 Pushoff Monolithic Uncracked NWC NWC A 16.0 6.0
Paulay_1974_031_TAM1 242 TAM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_032_TBM1 243 TBM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_033_TCM1 244 TCM1 Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_034_TA02X 245 TA02X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_035_TB02X 246 TB02X Pushoff Smooth NWC NWC A 16.0 6.0
Paulay_1974_036_TC02X 247 TC02X Pushoff Smooth NWC NWC A 16.0 6.0
Mattock_1975_001_A1 248 A1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_002_A2 249 A2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_004_B1 252 B1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_006_C1 254 C1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_007_C2 255 C2 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_008_C3 256 C3 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_010_D1 258 D1 Corbel Monolithic Cracked NWC NWC A 10.0 6.0
Mattock_1975_012_E1U 260 E1U Pushoff Monolithic Uncracked NWC NWC A 12.0 7.0
MattockLiWang_1976_001_A0 275 A0 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_002_A1 276 A1 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_003_A2 277 A2 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_004_A3 278 A3 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_005_A4 279 A4 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_006_A5 280 A5 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_007_A6 281 A6 Pushoff Monolithic Uncracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_008_B1 282 B1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_009_B2 283 B2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_010_B3 284 B3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_011_B4 285 B4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_012_B5 286 B5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_013_B6 287 B6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_014_C1 288 C1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_015_C2 289 C2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_016_C3 290 C3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_017_C4 291 C4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_018_C5 292 C5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_019_C6 293 C6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_020_D1 294 D1 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_021_D2 295 D2 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_022_D3 296 D3 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_023_D4 297 D4 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_024_D5 298 D5 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_025_D6 299 D6 Pushoff Monolithic Cracked SLWC SLWC A 10.0 5.0
MattockLiWang_1976_026_E0 300 E0 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_027_E1 301 E1 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_028_E2 302 E2 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_029_E3 303 E3 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_030_E4 304 E4 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_031_E5 305 E5 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_032_E6 306 E6 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_033_F1 307 F1 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_034_F2 308 F2 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_035_F2A 309 F2A Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_036_F3 310 F3 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_037_F3A 311 F3A Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_038_F4 312 F4 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_039_F5 313 F5 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_040_F6 314 F6 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_041_G0 315 G0 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_042_G1 316 G1 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_043_G2 317 G2 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
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50.00 3.39 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 2.45 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 2.62 0.875 22.000 2-#3 0.000 4 0.375 0.442
50.00 2.39 0.875 22.000 3-#3 0.000 6 0.375 0.662
50.00 2.58 0.875 22.000 4-#3 0.000 8 0.375 0.883
50.00 2.62 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 3.96 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 3.93 0.875 22.000 5-#3 0.000 10 0.375 1.104
50.00 3.96 0.875 22.000 1-#3 0.000 2 0.375 0.221
50.00 3.93 0.875 22.000 5-#3 0.000 10 0.375 1.104
57.00 4.85 0.750 Cyl 2-#3 0.000 4 0.375 0.442
57.00 5.12 0.750 Cyl 3-#3 0.000 6 0.375 0.662
57.00 5.05 0.750 Cyl 4-#3 0.000 8 0.375 0.883
57.00 4.85 0.750 Cyl 2-#3 0.000 4 0.375 0.442
57.00 5.12 0.750 Cyl 3-#3 0.000 6 0.375 0.662
57.00 5.05 0.750 Cyl 4-#3 0.000 8 0.375 0.883
57.00 5.41 0.750 Cyl 2-#2 0.000 4 0.250 0.196
57.00 5.07 0.750 Cyl 3-#2 0.000 6 0.250 0.294
57.00 5.10 0.750 Cyl 5-#2 0.000 10 0.250 0.491
57.00 5.41 0.750 Cyl 2-#2 0.000 4 0.250 0.196
57.00 5.07 0.750 Cyl 3-#2 0.000 6 0.250 0.294
57.00 5.10 0.750 Cyl 5-#2 0.000 10 0.250 0.491
57.00 4.85 2-#3 0.000 4 0.375 0.442
57.00 5.12 3-#3 0.000 6 0.375 0.662
57.00 5.05 4-#3 0.000 8 0.375 0.883
57.00 5.41 2-#2 0.000 4 0.250 0.196
57.00 5.07 3-#2 0.000 6 0.250 0.294
57.00 5.10 5-#2 0.000 10 0.250 0.491
57.00 4.85 2-#3 0.000 4 0.375 0.442
57.00 5.12 3-#3 0.000 6 0.375 0.662
57.00 5.05 4-#3 0.000 8 0.375 0.883
57.00 5.41 2-#2 0.000 4 0.250 0.196
57.00 5.07 3-#2 0.000 6 0.250 0.294
57.00 5.10 5-#2 0.000 10 0.250 0.491
72.00 0.00 4.02 6-#3 0.000 12 0.375 1.325
96.00 2.95 0.750 4.09 0.750 3-phi0.25 6 0.250 0.294
96.00 2.95 0.750 4.09 0.750 3-#3 6 0.375 0.662
96.00 2.95 0.750 4.09 0.750 3-#4 6 0.500 1.178
96.00 2.95 0.750 4.09 0.750 3-phi0.25 6 0.250 0.294
96.00 2.95 0.750 4.09 0.750 3-#3 6 0.375 0.662
96.00 2.95 0.750 4.09 0.750 3-#4 6 0.500 1.178
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 4.09 0.750 3.93 0.750 3-#3 6 0.375 0.662
96.00 3.36 0.750 3.36 0.750 3-#3 6 0.375 0.662
96.00 3.93 0.750 3.48 0.750 3-phi0.25 6 0.250 0.294
96.00 3.93 0.750 3.48 0.750 3-#3 6 0.375 0.662
96.00 3.93 0.750 3.48 0.750 3-#4 6 0.500 1.178
96.00 3.93 0.750 3.48 0.750 3-phi0.25 6 0.250 0.294
96.00 3.93 0.750 3.48 0.750 3-phi0.25 6 0.250 0.294
96.00 3.36 0.750 3.36 0.750 3-phi0.25 6 0.250 0.294
96.00 3.93 0.750 3.48 0.750 3-#3 6 0.375 0.662
96.00 3.93 0.750 3.48 0.750 3-#4 6 0.500 1.178
96.00 3.36 0.750 3.36 0.750 3-#4 6 0.500 1.178
96.00 3.48 0.750 4.35 0.750 3-phi0.25 6 0.250 0.294
96.00 3.48 0.750 4.35 0.750 3-#3 6 0.375 0.662
96.00 3.48 0.750 4.35 0.750 3-#3 6 0.375 0.662
96.00 3.48 0.750 4.35 0.750 3-#4 6 0.500 1.178
96.00 3.48 0.750 4.35 0.750 3-#4 6 0.500 1.178
96.00 3.36 0.750 3.36 0.750 3-phi0.25 6 0.250 0.294
96.00 3.36 0.750 3.36 0.750 3-#3 6 0.375 0.662
96.00 3.36 0.750 3.36 0.750 3-#4 6 0.500 1.178
96.00 4.35 0.750 2.92 0.750 3-phi0.25 6 0.250 0.294
96.00 4.35 0.750 2.92 0.750 3-#3 6 0.375 0.662
96.00 4.35 0.750 2.92 0.750 3-#4 6 0.500 1.178
96.00 4.35 0.750 2.92 0.750 3-phi0.25 6 0.250 0.294
96.00 4.35 0.750 2.92 0.750 3-#3 6 0.375 0.662
96.00 4.35 0.750 2.92 0.750 3-#4 6 0.500 1.178
60.00 3.98 0.750 Cyl 0.395 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 4.13 0.750 Cyl 0.410 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 3.89 0.750 Cyl 0.380 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 3.98 0.750 Cyl 0.395 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 3.92 0.750 Cyl 0.385 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 3.81 0.750 Cyl 0.375 6x12 cyl 3-#3 0.000 6 0.375 0.662
60.00 3.92 0.750 Cyl 0.385 6x12 cyl 1-#4 0.000 2 0.500 0.393
84.00 4.06 0.750 Cyl 0.372 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 4.23 0.375 Cyl 0.402 6x12 cyl 0.000 0 0.000 0.000
50.00 3.74 0.375 Cyl 0.336 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 4.10 0.375 Cyl 0.367 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 3.91 0.375 Cyl 0.349 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.10 0.375 Cyl 0.352 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 3.96 0.375 Cyl 0.351 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.25 0.375 Cyl 0.397 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 3.74 0.375 Cyl 0.336 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 3.36 0.375 Cyl 0.318 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 3.91 0.375 Cyl 0.349 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.10 0.375 Cyl 0.352 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 3.96 0.375 Cyl 0.351 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.25 0.375 Cyl 0.397 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 2.33 0.375 Cyl 0.254 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 2.33 0.375 Cyl 0.254 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 2.00 0.375 Cyl 0.232 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 2.05 0.375 Cyl 0.235 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 2.33 0.375 Cyl 0.269 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 2.33 0.375 Cyl 0.269 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 6.00 0.375 Cyl 0.376 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 6.00 0.375 Cyl 0.376 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 5.71 0.375 Cyl 0.379 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 5.71 0.375 Cyl 0.379 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 5.60 0.375 Cyl 0.398 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 5.60 0.375 Cyl 0.398 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 3.96 0.375 Cyl 0.365 6x12 cyl 0.000 0 0.000 0.000
50.00 4.15 0.375 Cyl 0.350 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 4.03 0.375 Cyl 0.355 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 4.07 0.375 Cyl 0.375 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.04 0.375 Cyl 0.405 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 4.12 0.375 Cyl 0.365 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.05 0.375 Cyl 0.365 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 4.15 0.375 Cyl 0.350 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 4.03 0.375 Cyl 0.355 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 3.97 0.375 Cyl 0.355 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 4.07 0.375 Cyl 0.375 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 3.97 0.375 Cyl 0.355 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.04 0.375 Cyl 0.405 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 4.12 0.375 Cyl 0.365 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.05 0.375 Cyl 0.365 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 4.03 0.500 Cyl 0.420 6x12 cyl 0.000 0 0.000 0.000
50.00 4.15 0.500 Cyl 0.395 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 3.88 0.500 Cyl 0.378 6x12 cyl 2-#3 0.000 4 0.375 0.442
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0.022 66.10 1.459 66.00 1.320
0.004 50.70 0.224 25.50 0.510
0.009 50.70 0.448 35.00 0.700
0.013 50.70 0.672 40.50 0.810
0.018 50.70 0.895 39.75 0.795
0.022 50.70 1.119 50.50 1.010
0.004 48.00 0.212 40.00 0.800
0.022 48.00 1.060 62.00 1.240
0.004 48.00 0.212 16.00 0.320
0.022 48.00 1.060 46.15 0.923
0.008 49.50 0.383 48.50 0.851 Shear
0.012 49.50 0.575 51.75 0.908 Shear
0.015 49.50 0.767 55.50 0.974 Shear
0.008 49.50 0.383 39.70 0.696 Shear
0.012 49.50 0.575 50.60 0.888 Shear
0.015 49.50 0.767 52.70 0.925 Shear
0.003 56.00 0.193 32.30 0.567 Shear
0.005 56.00 0.289 34.80 0.611 Shear
0.009 56.00 0.482 48.20 0.846 Shear
0.003 56.00 0.193 29.70 0.521 Shear
0.005 56.00 0.289 32.60 0.572 Shear
0.009 56.00 0.482 42.50 0.746 Shear
0.008 49.50 0.383 48.51 0.851
0.012 49.50 0.575 51.76 0.908
0.015 49.50 0.767 55.52 0.974
0.003 56.00 0.193 32.32 0.567
0.005 56.00 0.289 34.71 0.609
0.009 56.00 0.482 48.22 0.846
0.008 49.50 0.383 39.73 0.697
0.012 49.50 0.575 50.62 0.888
0.015 49.50 0.767 52.73 0.925
0.003 56.00 0.193 29.70 0.521
0.005 56.00 0.289 32.60 0.572
0.009 56.00 0.482 42.52 0.746




0.003 40.00 0.123 20.64 0.215
0.007 40.00 0.276 45.60 0.475
0.012 40.00 0.491 61.92 0.645
0.007 40.00 0.276 33.31 0.347
0.007 40.00 0.276 58.08 0.605
0.007 40.00 0.276 56.16 0.585
0.007 40.00 0.276 69.12 0.720
0.007 40.00 0.276 72.96 0.760
0.007 40.00 0.276 71.04 0.740
0.007 40.00 0.276 63.36 0.660
0.003 40.00 0.123 20.16 0.210
0.007 40.00 0.276 38.69 0.403
0.012 40.00 0.491 59.04 0.615
0.003 40.00 0.123 49.92 0.520
0.003 40.00 0.123 50.88 0.530
0.003 40.00 0.123 48.29 0.503
0.007 40.00 0.276 57.12 0.595
0.012 40.00 0.491 90.24 0.940
0.012 40.00 0.491 72.86 0.759
0.003 40.00 0.123 48.00 0.500
0.007 40.00 0.276 65.28 0.680
0.007 40.00 0.276 64.32 0.670
0.012 40.00 0.491 67.20 0.700
0.012 40.00 0.491 67.20 0.700
0.003 40.00 0.123 40.03 0.417
0.007 40.00 0.276 63.55 0.662
0.012 40.00 0.491 85.06 0.886
0.003 40.00 0.123 31.20 0.325
0.007 40.00 0.276 48.00 0.500




0.011 53.00 0.585 60.00 1.000 Shear
0.011 53.00 0.585 60.00 1.000 Shear
0.011 53.00 0.585 52.00 0.867 Shear
0.011 53.00 0.585 50.50 0.842 Shear
0.011 53.00 0.585 53.00 0.883 Shear
0.011 53.00 0.585 51.00 0.850 Shear
0.007 53.00 0.347 39.00 0.650 Shear
0.011 52.70 0.554 91.48 1.089
0.000 0.00 0.000 25.00 0.500
0.004 47.70 0.211 37.90 0.758
0.009 53.60 0.473 45.70 0.914
0.013 53.20 0.705 51.00 1.020
0.018 50.90 0.899 55.00 1.100
0.022 50.90 1.124 59.50 1.190
0.026 51.80 1.372 67.20 1.344
0.004 49.60 0.219 22.50 0.450
0.009 50.90 0.450 32.60 0.652
0.013 50.90 0.674 42.00 0.840
0.018 49.10 0.867 47.00 0.940
0.022 50.50 1.115 50.00 1.000
0.026 51.80 1.372 57.70 1.154
0.004 49.60 0.219 18.20 0.364
0.009 53.60 0.473 25.70 0.514
0.013 50.90 0.674 26.30 0.526
0.018 52.30 0.924 28.00 0.560
0.022 53.60 1.183 32.00 0.640
0.026 49.60 1.314 37.00 0.740
0.004 51.80 0.229 18.50 0.370
0.009 52.30 0.462 33.40 0.668
0.013 52.30 0.693 38.60 0.772
0.018 52.30 0.924 51.10 1.022
0.022 52.30 1.155 54.10 1.082
0.026 51.80 1.372 61.00 1.220
0.000 0.00 0.000 28.00 0.560
0.004 52.30 0.231 39.00 0.780
0.009 52.30 0.462 43.60 0.872
0.013 52.30 0.693 48.00 0.960
0.018 53.20 0.940 57.50 1.150
0.022 50.50 1.115 60.00 1.200
0.026 52.30 1.386 62.50 1.250
0.004 53.20 0.235 22.50 0.450
0.009 52.30 0.462 26.50 0.530
0.009 50.90 0.450 31.00 0.620
0.013 52.30 0.693 36.70 0.734
0.013 51.40 0.681 35.10 0.702
0.018 50.90 0.899 43.50 0.870
0.022 51.80 1.144 46.00 0.920
0.026 53.20 1.409 49.10 0.982
0.000 0.00 0.000 26.50 0.530
0.004 52.30 0.231 41.00 0.820
0.009 50.50 0.446 42.30 0.846
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MattockLiWang_1976_044_G3 318 G3 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_045_G4 319 G4 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_046_G5 320 G5 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_047_G6 321 G6 Pushoff Monolithic Uncracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_048_H1 322 H1 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_049_H2 323 H2 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_050_H3 324 H3 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_051_H4 325 H4 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_052_H5 326 H5 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_053_H6 327 H6 Pushoff Monolithic Cracked ALWC ALWC A 10.0 5.0
MattockLiWang_1976_054_M0 328 M0 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_055_M1 329 M1 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_056_M2 330 M2 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_057_M3 331 M3 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_058_M4 332 M4 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_059_M5 333 M5 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_060_M6 334 M6 Pushoff Monolithic Uncracked NWC NWC A 10.0 5.0
MattockLiWang_1976_061_N1 335 N1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_062_N2 336 N2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_063_N3 337 N3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_064_N4 338 N4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_065_N5 339 N5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
MattockLiWang_1976_066_N6 340 N6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_001_A1 341 A1 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_002_A2 342 A2 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_003_A3 343 A3 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_004_A4 344 A4 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_005_A5 345 A5 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_006_A6 346 A6 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_007_A6A 347 A6A Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_008_A7 348 A7 Pushoff Monolithic Cracked NWC NWC A 10.0 5.0
Mattock_1976_009_B1 349 B1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_010_B2 350 B2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_011_B3 351 B3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_012_B4 352 B4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_013_B5 353 B5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_014_B6 354 B6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_015_C1 355 C1 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_016_C2 356 C2 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_017_C3 357 C3 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_018_C4 358 C4 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_019_C5 359 C5 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_020_C6 360 C6 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_021_D1 361 D1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_022_D2 362 D2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_023_D3 363 D3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_024_D4 364 D4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_025_D4A 365 D4A Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_026_D5 366 D5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_027_D5A 367 D5A Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_028_D6 368 D6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_029_E1 369 E1 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_030_E2 370 E2 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_031_E3 371 E3 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_032_E4 372 E4 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_033_E5 373 E5 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_034_E6 374 E6 Pushoff Rough Cracked NWC NWC A 10.0 5.0
Mattock_1976_035_F1 375 F1 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_036_F2 376 F2 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_037_F3 377 F3 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_038_F4 378 F4 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_039_F5 379 F5 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_040_F6 380 F6 Pushoff Rough Uncracked NWC NWC A 10.0 5.0
Mattock_1976_041_G1 381 G1 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_042_G2 382 G2 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_043_G3 383 G3 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_044_G4 384 G4 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_045_G5 385 G5 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_046_G6 386 G6 Pushoff Smooth Cracked NWC NWC A 10.0 5.0
Mattock_1976_047_H1 387 H1 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_048_H2 388 H2 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_049_H3 389 H3 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_050_H4 390 H4 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_051_H5 391 H5 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Mattock_1976_052_H6 392 H6 Pushoff Smooth Uncracked NWC NWC A 10.0 5.0
Walraven_1981_001_110208t 393 110208t Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_002_110208 394 110208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_003_110208g 395 110208g Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_004_110408 396 110408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_005_110608 397 110608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_006_110808t 398 110808t Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_007_110808 399 110808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_008_110808h 400 110808h Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_009_110808hg 401 110808hg Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_010_110706 402 110706 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_011_210204 403 210204 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_012_210608 404 210608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_013_210216 405 210216 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_014_210316 406 210316 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_015_210808h 407 210808h Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_016_120208 408 120208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_017_120408 409 120408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_018_120608 410 120608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_019_120808 411 120808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_020_120706 412 120706 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_021_120216 413 120216 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_022_230208 414 230208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_023_230408 415 230408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_024_230608 416 230608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_025_230803 417 230808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_026_240208 418 240208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_027_240408 419 240408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_028_240608 420 240608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_029_240808 421 240808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_030_250208 422 250208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_031_250408 423 250408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_032_250608 424 250608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_033_250808 425 250808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_034_260208 426 260208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_035_260408 427 260408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_036_260608 428 260608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_037_260808 429 260808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_038_260208h 430 260208h Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_039_260808h 431 260808h Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000




50.00 4.10 0.500 Cyl 0.371 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.42 0.500 Cyl 0.406 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 4.01 0.500 Cyl 0.395 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.01 0.500 Cyl 0.395 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 4.15 0.500 Cyl 0.395 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 3.88 0.500 Cyl 0.378 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 4.10 0.500 Cyl 0.371 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.42 0.500 Cyl 0.406 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 3.95 0.500 Cyl 0.395 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.08 0.500 Cyl 0.385 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 3.94 0.500 Cyl 0.375 6x12 cyl 0.000 0 0.000 0.000
50.00 4.18 0.500 Cyl 0.390 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 3.90 0.500 Cyl 0.365 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 4.00 0.500 Cyl 0.395 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.15 0.500 Cyl 0.400 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 3.94 0.500 Cyl 0.350 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.12 0.500 Cyl 0.395 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 4.18 0.500 Cyl 0.390 6x12 cyl 1-#3 0.000 2 0.375 0.221
50.00 3.90 0.500 Cyl 0.365 6x12 cyl 2-#3 0.000 4 0.375 0.442
50.00 4.00 0.500 Cyl 0.395 6x12 cyl 3-#3 0.000 6 0.375 0.662
50.00 4.15 0.500 Cyl 0.400 6x12 cyl 4-#3 0.000 8 0.375 0.883
50.00 3.94 0.500 Cyl 0.350 6x12 cyl 5-#3 0.000 10 0.375 1.104
50.00 4.12 0.500 Cyl 0.395 6x12 cyl 6-#3 0.000 12 0.375 1.325
50.00 6.02 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 6.02 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 5.82 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 5.88 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 6.13 0.750 Cyl 5#3 0.000 10 0.375 1.104
50.00 5.90 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.97 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.97 0.750 Cyl 5#4 0.000 10 0.500 1.963
50.00 5.84 0.750 6.33 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 5.84 0.750 6.33 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 6.06 0.750 6.23 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 6.06 0.750 6.23 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 5.90 0.750 6.04 0.750 Cyl 2#3 & 2#4 0.000 8 0.375 1.227
50.00 5.90 0.750 6.04 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.87 0.750 6.19 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 5.87 0.750 6.19 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 5.98 0.750 5.98 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 5.98 0.750 5.98 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 6.17 0.750 6.19 0.750 Cyl 5#3 0.000 10 0.375 1.104
50.00 6.17 0.750 6.19 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 3.77 0.750 6.25 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 3.77 0.750 6.25 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 2.94 0.750 5.91 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 2.94 0.750 5.91 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 2.50 0.750 6.09 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 2.96 0.750 6.20 0.750 Cyl 2#3&2#4 0.000 8 0.375 1.227
50.00 2.80 0.750 6.29 0.750 Cyl 2#3&2#4 0.000 8 0.375 1.227
50.00 2.96 0.750 6.20 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.94 0.750 6.49 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 6.50 0.750 66.20 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 5.99 0.750 6.14 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 5.86 0.750 5.99 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 6.36 0.750 6.65 0.750 Cyl 2#3&2#4 0.000 8 0.375 1.227
50.00 5.13 0.750 6.20 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 6.01 0.750 6.09 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 5.94 0.750 6.49 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 6.50 0.750 6.62 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 5.99 0.750 6.14 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 5.86 0.750 5.99 0.750 Cyl 2#3&2#4 0.000 8 0.375 1.227
50.00 6.36 0.750 6.65 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.87 0.750 6.19 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 5.87 0.750 6.19 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 5.98 0.750 5.98 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 5.98 0.750 5.98 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 6.17 0.750 6.19 0.750 Cyl 5#3 0.000 10 0.375 1.104
50.00 6.17 0.750 6.19 0.750 Cyl 4#4 0.000 8 0.500 1.570
50.00 5.83 0.750 6.33 0.750 Cyl 1#3 0.000 2 0.375 0.221
50.00 6.08 0.750 6.17 0.750 Cyl 2#3 0.000 4 0.375 0.442
50.00 6.08 0.750 6.17 0.750 Cyl 3#3 0.000 6 0.375 0.662
50.00 6.08 0.750 6.72 0.750 Cyl 4#3 0.000 8 0.375 0.883
50.00 6.18 0.750 6.65 0.750 Cyl 2#3&2#4 0.000 8 0.375 1.227
50.00 5.90 0.750 6.54 0.750 Cyl 4#4 0.000 8 0.500 1.570
36000.000 35.900 16.000 2.400 2-phi8 4 8.000 200.960
36000.000 30.700 16.000 2.400 2-phi8 4 8.000 200.960
36000.000 29.400 16.000 2.200 2-phi8 4 8.000 200.960
36000.000 30.700 16.000 2.400 4-phi8 8 8.000 401.920
36000.000 30.700 16.000 2.400 6-phi8 12 8.000 602.880
36000.000 35.900 16.000 2.400 8-phi8 16 8.000 803.840
36000.000 30.700 16.000 2.400 8-phi8 16 8.000 803.840
36000.000 29.400 16.000 2.200 8-phi8 16 8.000 803.840
36000.000 29.400 16.000 2.200 8-phi8 16 8.000 803.840
36000.000 31.700 16.000 2.500 7-phi6 14 6.000 395.640
36000.000 36.600 16.000 2.800 2-phi4 4 4.000 50.240
36000.000 36.600 16.000 2.800 6-phi8 12 8.000 602.880
36000.000 36.600 16.000 2.800 2-phi16 4 16.000 803.840
36000.000 36.600 16.000 2.800 3-phi16 6 16.000 1205.760
36000.000 25.200 16.000 1.700 8-phi8 16 8.000 803.840
36000.000 29.500 16.000 2.100 2-phi8 4 8.000 200.960
36000.000 29.500 16.000 2.100 4-phi8 8 8.000 401.920
36000.000 29.500 16.000 2.100 6-phi8 12 8.000 602.880
36000.000 29.500 16.000 2.100 8-phi8 16 8.000 803.840
36000.000 29.200 16.000 2.200 7-phi6 14 6.000 395.640
36000.000 29.200 16.000 2.200 2-phi16 4 16.000 803.840
36000.000 56.100 16.000 4.000 2-phi8 4 8.000 200.960
36000.000 56.100 16.000 4.000 4-phi8 8 8.000 401.920
36000.000 56.100 16.000 4.000 6-phi8 12 8.000 602.880
36000.000 56.100 16.000 4.000 8-phi8 16 8.000 803.840
36000.000 19.900 16.000 1.400 2-phi8 4 8.000 200.960
36000.000 19.900 16.000 1.400 4-phi8 8 8.000 401.920
36000.000 19.900 16.000 1.400 6-phi8 12 8.000 602.880
36000.000 19.900 16.000 1.400 8-phi8 16 8.000 803.840
36000.000 38.200 32.000 3.000 2-phi8 4 8.000 200.960
36000.000 38.200 32.000 3.000 4-phi8 8 8.000 401.920
36000.000 38.200 32.000 3.000 6-phi8 12 8.000 602.880
36000.000 38.200 32.000 3.000 8-phi8 16 8.000 803.840
36000.000 34.400 16.000 2.900 2-phi8 4 8.000 200.960
36000.000 34.400 16.000 2.900 4-phi8 8 8.000 401.920
36000.000 34.400 16.000 2.900 6-phi8 12 8.000 602.880
36000.000 34.400 16.000 2.900 8-phi8 16 8.000 803.840
36000.000 38.100 16.000 2.500 2-phi8 4 8.000 200.960
36000.000 38.100 16.000 2.500 8-phi8 16 8.000 803.840
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0.013 51.80 0.686 53.00 1.060
0.018 53.20 0.940 57.50 1.150
0.022 51.80 1.144 57.00 1.140
0.026 51.80 1.372 59.50 1.190
0.004 49.80 0.220 20.00 0.400
0.009 51.80 0.457 31.00 0.620
0.013 51.80 0.686 43.30 0.866
0.018 51.80 0.915 47.00 0.940
0.022 50.50 1.115 49.50 0.990
0.026 49.80 1.319 52.10 1.042
0.000 0.00 0.000 29.50 0.590
0.004 50.90 0.225 38.00 0.760
0.009 52.70 0.465 49.00 0.980
0.013 52.30 0.693 55.50 1.110
0.018 50.90 0.899 57.00 1.140
0.022 52.70 1.164 64.00 1.280
0.026 52.70 1.396 66.00 1.320
0.004 50.90 0.225 23.00 0.460
0.009 52.70 0.465 39.00 0.780
0.013 52.30 0.693 48.00 0.960
0.018 50.90 0.899 57.50 1.150
0.022 50.90 1.124 58.75 1.175
0.026 50.00 1.325 59.50 1.190
0.004 51.64 0.228 38.00 0.760
0.009 51.64 0.456 40.00 0.800
0.013 55.45 0.735 57.50 1.150
0.018 55.45 0.979 71.00 1.420
0.022 51.27 1.132 75.00 1.500
0.031 48.00 1.507 88.00 1.760
0.031 48.00 1.507 93.00 1.860
0.039 48.20 1.892 97.00 1.940
0.004 51.27 0.226 24.35 0.487
0.009 50.55 0.446 35.00 0.700
0.013 51.27 0.679 52.70 1.054
0.018 53.82 0.951 63.80 1.276
0.025 49.25 1.208 78.50 1.570
0.031 49.25 1.546 85.00 1.700
0.004 50.91 0.225 10.50 0.210
0.009 50.91 0.450 18.00 0.360
0.013 50.55 0.670 21.40 0.428
0.018 51.64 0.912 30.00 0.600
0.022 52.73 1.164 39.00 0.780
0.031 45.25 1.421 44.10 0.882
0.004 51.27 0.226 29.50 0.590
0.009 51.27 0.453 46.00 0.920
0.013 56.00 0.742 50.50 1.010
0.018 56.00 0.989 50.00 1.000
0.018 54.00 0.954 49.70 0.994
0.025 46.36 1.137 60.50 1.210
0.025 46.20 1.133 62.50 1.250
0.031 48.50 1.523 73.50 1.470
0.004 47.27 0.209 21.00 0.420
0.009 47.27 0.417 35.50 0.710
0.013 47.27 0.626 42.50 0.850
0.018 47.27 0.835 52.00 1.040
0.025 47.40 1.230 59.50 1.190
0.031 45.30 1.422 62.50 1.250
0.004 46.36 0.205 21.00 0.420
0.009 47.27 0.417 33.70 0.674
0.013 47.27 0.626 44.80 0.896
0.018 47.27 0.835 60.50 1.210
0.025 45.30 1.197 62.50 1.250
0.031 47.40 1.488 76.00 1.520
0.004 50.91 0.225 8.00 0.160
0.009 50.91 0.450 13.20 0.264
0.013 50.55 0.670 19.20 0.384
0.018 51.64 0.912 25.00 0.500
0.022 52.73 1.164 29.30 0.586
0.031 45.25 1.421 38.90 0.778
0.004 55.45 0.245 9.40 0.188
0.009 55.45 0.490 16.10 0.322
0.013 55.45 0.735 23.00 0.460
0.018 53.64 0.947 25.50 0.510
0.025 46.80 1.148 32.70 0.654
0.031 46.80 1.470 38.00 0.760
0.006 435.311 2.430 182.880 5.080
0.006 435.311 2.430 198.000 5.500
0.006 435.311 2.430 182.880 5.080
0.011 435.311 4.860 231.840 6.440
0.017 435.311 7.290 266.040 7.390
0.022 435.311 9.720 280.800 7.800
0.022 435.311 9.720 254.880 7.080
0.022 435.311 9.720 302.040 8.390
0.022 435.311 9.720 308.880 8.580
0.011 507.734 5.580 258.840 7.190
0.001 759.554 1.060 115.920 3.220
0.017 435.311 7.290 353.520 9.820
0.022 453.225 10.120 333.000 9.250
0.033 452.926 15.170 363.960 10.110
0.022 435.311 9.720 286.920 7.970
0.006 435.311 2.430 192.960 5.360
0.011 435.311 4.860 235.080 6.530
0.017 435.311 7.290 244.080 6.780
0.022 435.311 9.720 263.160 7.310
0.011 507.734 5.580 249.120 6.920
0.022 453.225 10.120 235.080 6.530
0.006 435.311 2.430 241.920 6.720
0.011 435.311 4.860 389.880 10.830
0.017 435.311 7.290 452.160 12.560
0.022 435.311 9.720 510.840 14.190
0.006 435.311 2.430 167.400 4.650
0.011 435.311 4.860 217.440 6.040
0.017 435.311 7.290 235.800 6.550
0.022 435.311 9.720 226.440 6.290
0.006 435.311 2.430 245.880 6.830
0.011 435.311 4.860 312.840 8.690
0.017 435.311 7.290 347.400 9.650
0.022 435.311 9.720 357.840 9.940
0.006 489.053 2.730 234.720 6.520
0.011 435.311 4.860 310.320 8.620
0.017 435.311 7.290 352.440 9.790
0.022 435.311 9.720 372.960 10.360
0.006 435.311 2.430 147.240 4.090
0.022 435.311 9.720 319.320 8.870
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Walraven_1981_040_310208 432 310208 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_041_310408 433 310408 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_042_310608 434 310608 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Walraven_1981_043_310808 435 310808 Pushoff Monolithic Cracked NWC NWC SI 300.000 120.000
Hsu_1986_001_1.1A 444 1.1 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_002_1.1B 445 1.1 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_003_1.2A 446 1.2 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_004_1.2B 447 1.2 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_005_1.3A 448 1.3 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_006_1.3B 449 1.3 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_007_1.4A 450 1.4 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_008_1.4B 451 1.4 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_009_1.5A 452 1.5 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_010_1.5B 453 1.5 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_011_1.6A 454 1.6 A Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_012_1.6B 455 1.6 B Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_013_6.1 456 6.1 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_014_6.2 457 6.2 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_015_M1 458 M1 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_016_M2 459 M2 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_017_M3 460 M3 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_018_M4 461 M4 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_019_M5 462 M5 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_020_M6 463 M6 Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_021_E1U 464 E1U Pushoff Rough NWC NWC A 12.0 7.0
Hsu_1986_024_F1U 467 F1U Pushoff Rough NWC NWC A 12.0 7.0
Bass_1989_001_1A 470 1A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_002_2A 471 2A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_003_3A 472 3A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_004_4A 473 4A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_005_5A 474 5A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_006_6A 475 6A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_007_7A 476 7A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_008_8A 477 8A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_009_9A 478 9A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_010_10A 479 10A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_011_11A 480 11A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_012_12A 481 12A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_014_14A 483 14A Sliding Wall Smooth NWC NWC A 36.0 10.0
Bass_1989_015_15A 484 15A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_016_16A 485 16A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_017_17A 486 17A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_018_18A 487 18A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_020_20A 489 20A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_021_21A 490 21A Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_023_23A 492 23A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_024_24A 493 24A Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_025_1B 494 1B Sliding Wall Sandblasted NWC NWC A 36.0 6.0
Bass_1989_026_2B 495 2B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_027_3B 496 3B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_028_4B 497 4B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_029_5B 498 5B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_030_6B 499 6B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_031_17B 500 17B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Bass_1989_032_20B 501 20B Sliding Wall Chipped NWC NWC A 36.0 10.0
Bass_1989_033_21B 502 21B Sliding Wall Sandblasted NWC NWC A 36.0 10.0
Hoff_1993_001_1LWC1 531 1 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_002_2LWC1 532 2 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_003_3LWC1 533 3 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_004_4LWC1 534 4 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_005_5LWC1 535 5 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_006_6LWC1 536 6 LWC1 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_007_1LWC2 537 1 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_008_2LWC2 538 2 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_009_3LWC2 539 3 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_010_4LWC2 540 4 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_011_5LWC2 541 5 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_012_6LWC2 542 6 LWC2 Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_013_1HSLWCC 543 1 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_014_2HSLWCC 544 2 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_015_2HSLWCC 545 3 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_016_4HSLWCC 546 4 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_017_5HSLWCC 547 5 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Hoff_1993_018_6HSLWCC 548 6 HSLWCC Pushoff Monolithic Cracked SLWC SLWC A 12.0 7.0
Loov_1994_001_1 549 1 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_002_2 550 2 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_003_3 551 3 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_005_5 553 5 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_006_6 554 6 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_007_7 555 7 Longbeam Rough NWC NWC SI 3200.000 75.000
Loov_1994_008_8 556 8 Longbeam Rough NWC NWC SI 3200.000 150.000
Loov_1994_009_9 557 9 Longbeam Rough NWC NWC SI 2400.000 75.000
Loov_1994_010_10 558 10 Longbeam Rough NWC NWC SI 2400.000 150.000
Loov_1994_011_11 559 11 Longbeam Rough NWC NWC SI 2400.000 300.000
Loov_1994_012_12 560 12 Longbeam Rough NWC NWC SI 2400.000 75.000
Loov_1994_013_13 561 13 Longbeam Rough NWC NWC SI 2400.000 150.000
Loov_1994_014_14 562 14 Longbeam Rough NWC NWC SI 2400.000 150.000
Valluvan_1999_001_A1 580 A1 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_002_A2 581 A2 Longbeam Rough NWC NWC A 32.0 4.0
Valluvan_1999_003_A3 582 A3 Longbeam Rough NWC NWC A 32.0 4.0
Gohnert_2000_001_1 594 1 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_002_2 595 2 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_003_3 596 3 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_004_4 597 4 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_005_5 598 5 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_006_6 599 6 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_007_7 600 7 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_008_8 601 8 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_009_9 602 9 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_010_10 603 10 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_011_11 604 11 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Gohnert_2000_012_12 605 12 Sliding Wall Smooth NWC NWC SI 750.000 100.000
Kahn_2002_001_SF-4-1-C 606 SF-4-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_002_SF-4-2-C 607 SF-4-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_003_SF-4-3-C 608 SF-4-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_004_SF-7-1-C 609 SF-7-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_005_SF-7-2-C 610 SF-7-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_006_SF-7-3-C 611 SF-7-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_007_SF-7-4-C 612 SF-7-4-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_008_SF-10-1-C-a 613 SF-10-1-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_009_SF10-1-C-b 614 SF-10-1-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_0010_SF-10-2-C-a 615 SF-10-2-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_011_SF10-2-C-b 616 SF-10-2-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_012_SF-10-3-C-a 617 SF-10-3-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_013_SF-10-3-C-b 618 SF-10-3-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_014_SF-10-4-C-a 619 SF-10-4-C-a Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_015_SF-10-4-C-b 620 SF-10-4-C-b Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_016_SF-14-1-C 621 SF-14-1-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_017_SF-14-2-C 622 SF-14-2-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_018_SF-14-3-C 623 SF-14-3-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Kahn_2002_019_SF-14-4-C 624 SF-14-4-C Pushoff Monolithic Cracked NWC NWC A 12.0 5.0
Hsu, Mau, Chen (1987)
Walraven, Reinhardt (1981)








36000.000 36.100 16.000 2-phi8 4 8.000 200.960
36000.000 36.100 16.000 4-phi8 8 8.000 401.920
36000.000 36.100 16.000 6-phi8 12 8.000 602.880























360.00 3.10 3.50 3-#6 3 0.750 1.325
360.00 3.10 3.60 3-#6 3 0.750 1.325
360.00 3.10 3.60 3-#6 3 0.750 1.325
360.00 3.10 3.60 3-#6 3 0.750 1.325
360.00 3.10 3.60 3-#6 3 0.750 1.325
360.00 3.10 3.60 3-#6 3 0.750 1.325
360.00 3.10 3.60 2-#6 2 0.750 0.883
360.00 3.10 3.85 6-#6 6 0.750 2.649
360.00 3.10 3.85 3-#6 3 0.750 1.325
360.00 3.10 3.85 3-#6 3 0.750 1.325
360.00 2.70 3.70 3-#6 3 0.750 1.325
360.00 2.75 3.95 3-#6 3 0.750 1.325
360.00 2.75 3.95 3-#6 3 0.750 1.325
360.00 2.75 3.95 3-#6 3 0.750 1.325
360.00 2.75 3.95 3-#6 3 0.750 1.325
360.00 2.70 3.70 3-#6 3 0.750 1.325
360.00 2.75 3.95 3-#6 3 0.750 1.325
360.00 2.87 3.57 3-#6 3 0.750 1.325
360.00 4.15 3.70 3-#6 3 0.750 1.325
360.00 4.30 3.95 3-#6 3 0.750 1.325
360.00 4.30 3.95 3-#6 3 0.750 1.325
216.00 3.21 3.57 3-#6 3 0.750 1.325
360.00 3.21 3.56 3-#6 3 0.750 1.325
360.00 3.21 3.56 3-#6 3 0.750 1.325
360.00 3.21 3.57 2-#6 2 0.750 0.883
360.00 3.21 5.04 3-#6 3 0.750 1.325
360.00 3.21 5.04 3-#6 3 0.750 1.325
360.00 2.87 3.57 3-#6 3 0.750 1.325
360.00 2.70 3.70 3-#6 3 0.750 1.325
360.00 4.30 3.57 3-#6 3 0.750 1.325
84.00 8.49 0.750 2-#3 0.000 4 0.375 0.442
84.00 8.51 0.750 2-#3 0.000 4 0.375 0.442
84.00 8.29 0.750 2-#3 0.000 4 0.375 0.442
84.00 8.49 0.750 2-#4 0.000 4 0.500 0.786
84.00 8.51 0.750 2-#4 0.000 4 0.500 0.786
84.00 8.29 0.750 2-#4 0.000 4 0.500 0.786
84.00 9.27 0.750 2-#3 0.000 4 0.375 0.442
84.00 8.76 0.750 2-#3 0.000 4 0.375 0.442
84.00 8.73 0.750 2-#3 0.000 4 0.375 0.442
84.00 9.27 0.750 2-#4 0.000 4 0.500 0.786
84.00 8.76 0.750 2-#4 0.000 4 0.500 0.786
84.00 8.73 0.750 2-#4 0.000 4 0.500 0.786
84.00 10.31 0.750 2-#3 0.000 4 0.375 0.442
84.00 10.91 0.750 2-#3 0.000 4 0.375 0.442
84.00 11.02 0.750 2-#3 0.000 4 0.375 0.442
84.00 10.31 0.750 2-#4 0.000 4 0.500 0.786
84.00 10.91 0.750 2-#4 0.000 4 0.500 0.786
84.00 11.02 0.750 2-#4 0.000 4 0.500 0.786
240000.000 37.400 14.000 42.700 14.000 0.000
240000.000 34.900 14.000 39.200 14.000 0.000
240000.000 30.500 14.000 40.200 14.000 0.000
240000.000 34.800 14.000 42.600 14.000 0.000
240000.000 37.100 14.000 40.400 14.000 0.000
240000.000 35.800 14.000 38.000 14.000 0.000
480000.000 35.600 14.000 38.000 14.000 0.000
180000.000 37.100 14.000 37.600 14.000 0.000
360000.000 38.700 14.000 37.600 14.000 0.000
720000.000 32.700 14.000 34.000 14.000 0.000
180000.000 34.600 14.000 36.200 14.000 0.000
360000.000 19.200 14.000 23.700 14.000 0.000
360000.000 19.600 14.000 20.200 14.000 0.000
128.00 1.75 0.750 5.10 0.750 3-#3 0.000 3 0.750 1.325
128.00 1.75 0.750 5.10 0.750 3-#3 0.000 3 0.750 1.325
128.00 1.75 0.750 5.10 0.750 6-#6 0.000 6 0.750 2.649
75000.000 22.800 41.700 0.000
75000.000 22.800 41.700 0.000
75000.000 22.800 41.700 0.000
75000.000 22.800 41.700 0.000
75000.000 22.800 41.700 0.000
75000.000 22.800 41.700 0.000
75000.000 31.400 41.700 0.000
75000.000 31.400 41.700 0.000
75000.000 31.400 41.700 0.000
75000.000 31.400 41.700 0.000
75000.000 31.400 41.700 0.000
75000.000 31.400 41.700 0.000
60.00 6.81 1.000 1-#3 0.000 2 0.375 0.221
60.00 6.81 1.000 2-#3 0.000 4 0.375 0.442
60.00 6.81 1.000 3-#3 0.000 6 0.375 0.662
60.00 11.73 1.000 1-#3 0.000 2 0.375 0.221
60.00 12.41 1.000 2-#3 0.000 4 0.375 0.442
60.00 13.10 1.000 3-#3 0.000 6 0.375 0.662
60.00 12.47 1.000 4-#3 0.000 8 0.375 0.883
60.00 12.05 1.000 1-#3 0.000 2 0.375 0.221
60.00 14.33 1.000 1-#3 0.000 2 0.375 0.221
60.00 14.68 1.000 2-#3 0.000 4 0.375 0.442
60.00 14.80 1.000 2-#3 0.000 4 0.375 0.442
60.00 16.17 1.000 3-#3 0.000 6 0.375 0.662
60.00 13.92 1.000 3-#3 0.000 6 0.375 0.662
60.00 15.47 1.000 4-#3 0.000 8 0.375 0.883
60.00 16.48 1.000 4-#3 0.000 8 0.375 0.883
60.00 16.02 1.000 1-#3 0.000 2 0.375 0.221
60.00 15.50 1.000 2-#3 0.000 4 0.375 0.442
60.00 15.39 1.000 3-#3 0.000 6 0.375 0.662
60.00 15.98 1.000 4-#3 0.000 8 0.375 0.883
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0.006 435.311 2.430 214.200 5.950
0.011 435.311 4.860 293.400 8.150
0.017 435.311 7.290 317.160 8.810
0.022 435.311 9.720 321.840 8.940
0.004 50.70 0.223 63.00 0.750
0.004 48.00 0.211 70.90 0.844
0.009 50.70 0.446 84.00 1.000
0.009 48.00 0.422 82.32 0.980
0.013 50.70 0.669 92.40 1.100
0.013 48.00 0.634 89.88 1.070
0.018 50.70 0.892 114.24 1.360
0.018 48.00 0.845 107.52 1.280
0.022 50.70 1.115 117.60 1.400
0.022 48.00 1.056 116.26 1.384
0.026 50.70 1.338 120.29 1.432
0.026 48.00 1.267 119.28 1.420
0.004 48.00 0.211 67.20 0.800
0.022 48.00 1.056 104.16 1.240
0.004 50.90 0.224 63.84 0.760
0.088 52.70 4.638 82.32 0.980
0.013 52.30 0.690 93.24 1.110
0.018 50.90 0.896 95.76 1.140
0.022 52.70 1.159 107.52 1.280
0.026 52.70 1.391 102.48 1.220
0.011 52.70 0.553 91.48 1.089
0.016 52.20 0.820 115.00 1.369
0.004 60.00 0.221 145.00 0.403
0.004 60.00 0.221 153.00 0.425
0.004 60.00 0.221 152.00 0.422
0.004 60.00 0.221 165.00 0.458
0.004 60.00 0.221 150.00 0.417
0.004 60.00 0.221 165.00 0.458
0.002 60.00 0.147 132.00 0.367
0.007 60.00 0.442 210.00 0.583
0.004 60.00 0.221 190.00 0.528
0.004 60.00 0.221 130.00 0.361
0.004 60.00 0.221 104.00 0.289
0.004 60.00 0.221 118.00 0.328
0.004 60.00 0.221 90.00 0.250
0.004 60.00 0.221 88.00 0.244
0.004 60.00 0.221 105.00 0.292
0.004 60.00 0.221 125.00 0.347
0.004 60.00 0.221 118.00 0.328
0.004 60.00 0.221 134.00 0.372
0.004 60.00 0.221 115.00 0.319
0.004 60.00 0.221 135.00 0.375
0.004 60.00 0.221 160.00 0.444
0.006 60.00 0.368 102.00 0.472
0.004 60.00 0.221 150.00 0.417
0.004 60.00 0.221 162.00 0.450
0.002 60.00 0.147 137.00 0.381
0.004 60.00 0.221 166.00 0.461
0.004 60.00 0.221 172.00 0.478
0.004 60.00 0.221 151.00 0.419
0.004 60.00 0.221 75.00 0.208
0.004 60.00 0.221 132.00 0.367
0.005 53.60 0.282 24.11 0.287
0.005 53.60 0.282 30.66 0.365
0.005 53.60 0.282 34.69 0.413
0.009 68.00 0.637 63.92 0.761
0.009 69.00 0.646 57.12 0.680
0.009 68.00 0.637 61.07 0.727
0.005 53.60 0.282 41.08 0.489
0.005 53.60 0.282 28.14 0.335
0.005 53.60 0.282 25.12 0.299
0.009 68.00 0.637 62.08 0.739
0.009 68.50 0.641 58.13 0.692
0.009 68.50 0.641 57.12 0.680
0.005 72.10 0.380 56.11 0.668
0.005 72.10 0.380 46.03 0.548
0.005 72.10 0.380 49.14 0.585
0.009 66.80 0.625 73.08 0.870
0.009 66.80 0.625 73.08 0.870
0.009 66.80 0.625 75.10 0.894
438.000 4.360 146.000 7.760
438.000 1.660 81.000 4.270
432.000 2.730 125.500 6.820
430.000 1.630 105.500 5.540
428.000 1.620 100.500 5.250
432.000 6.060 165.500 9.250
407.000 0.770 119.000 3.120
428.000 1.620 85.500 4.640
409.000 0.770 128.000 3.460
420.000 0.400 193.000 2.570 diagonal shear
408.000 7.720 163.000 9.200
431.000 0.820 105.500 2.920
431.000 0.820 68.500 1.930
0.010 69.00 0.714 76.00 0.594
0.010 69.00 0.714 76.00 0.594
0.021 69.00 1.428 90.00 0.703
0.000 0.00 78.750 1.050
0.000 0.00 51.750 0.690
0.000 0.00 77.250 1.030
0.000 0.00 93.750 1.250
0.000 0.00 59.250 0.790
0.000 0.00 65.250 0.870
0.000 0.00 93.000 1.240
0.000 0.00 95.250 1.270
0.000 0.00 70.500 0.940
0.000 0.00 86.250 1.150
0.000 0.00 83.250 1.110
0.000 0.00 94.500 1.260
0.004 69.50 0.256 35.00 0.583
0.007 69.50 0.511 55.69 0.928
0.011 69.50 0.767 71.13 1.186
0.004 83.00 0.305 41.68 0.695
0.007 83.00 0.611 51.73 0.862
0.011 83.00 0.916 71.51 1.192
0.015 83.00 1.222 62.73 1.046
0.004 83.00 0.305 25.78 0.430
0.004 83.00 0.305 29.97 0.500
0.007 83.00 0.611 50.78 0.846
0.007 83.00 0.611 48.11 0.802
0.011 83.00 0.916 64.65 1.078
0.011 83.00 0.916 63.36 1.056
0.015 83.00 1.222 74.16 1.236
0.015 83.00 1.222 76.28 1.271
0.004 83.00 0.305 24.88 0.415
0.007 83.00 0.611 40.18 0.670
0.011 83.00 0.916 55.50 0.925
0.015 83.00 1.222 73.27 1.221
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Kahn_2002_020_SF-4-1-U 625 SF-4-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_021_SF-4-2-U 626 SF4-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_022_SF-4-3-U 627 SF-4-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_023_SF-7-1-U 628 SF-7-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_024_SF-7-2-U 629 SF-7-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_025_SF-7-3-U 630 SF-7-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_026_SF-7-4-U 631 SF-7-4-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_027_SF-10-1-U-a 632 SF-10-1-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_028_SF-10-1-U-b 633 SF-10-1-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_029_SF-10-2-U-a 634 SF-10-2-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_030_SF-10-2-U-b 635 SF-10-2-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_031_SF-10-3-U-a 636 SF-10-3-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_032_SF-10-3-U-b 637 SF-10-3-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_033_SF-10-4-U-a 638 SF-10-4-U-a Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_034_SF-10-4-U-b 639 SF-10-4-U-b Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_035_SF-14-1-U 640 SF-14-1-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_036_SF-14-2-U 641 SF-14-2-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_037_SF-14-3-U 642 SF-14-3-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_038_SF-14-4-U 643 SF-14-4-U Pushoff Monolithic Uncracked NWC NWC A 12.0 5.0
Kahn_2002_039_SF-7-1-CJ 644 SF-7-1-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_040_SF-7-2-CJ 645 SF-7-2-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_041_SF-7-3-CJ 646 SF-7-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_042_SF-7-4-CJ 647 SF-7-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_043_SF-10-1-CJ 648 SF-10-1-CJ Pushoff Smooth Cracked NWC NWC A 12.0 5.0
Kahn_2002_044_SF-10-2-CJ 649 SF-10-2-CJ Pushoff Smooth Cracked NWC NWC A 12.0 5.0
Kahn_2002_045_SF-10-3-CJ 650 SF-10-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_046_SF-10-4-CJ 651 SF-10-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_047_SF-14-1-CJ 652 SF-14-1-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_048_SF-14-2-CJ 653 SF-14-2-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_049_SF-14-3-CJ 654 SF-14-3-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Kahn_2002_050_SF-14-4-CJ 655 SF-14-4-CJ Pushoff Rough Cracked NWC NWC A 12.0 5.0
Gohnert_2003_001_A-1 692 A-1 Sliding Wall Rough NWC NWC SI 753.000 151.000
Gohnert_2003_002_A-2 693 A-2 Sliding Wall Rough NWC NWC SI 754.000 150.000
Gohnert_2003_003_A-3 694 A-3 Sliding Wall Rough NWC NWC SI 752.000 151.000
Gohnert_2003_004_A-4 695 A-4 Sliding Wall Rough NWC NWC SI 751.000 150.000
Gohnert_2003_005_A-5 696 A-5 Sliding Wall Rough NWC NWC SI 751.000 150.000
Gohnert_2003_006_A-6 697 A-6 Sliding Wall Rough NWC NWC SI 755.000 153.000
Gohnert_2003_007_B-1 698 B-1 Sliding Wall Rough NWC NWC SI 751.000 152.000
Gohnert_2003_008_B-2 699 B-2 Sliding Wall Rough NWC NWC SI 750.000 152.000
Gohnert_2003_009_B-3 700 B-3 Sliding Wall Rough NWC NWC SI 750.000 152.000
Gohnert_2003_010_B-4 701 B-4 Sliding Wall Rough NWC NWC SI 752.000 155.000
Gohnert_2003_011_B-5 702 B-5 Sliding Wall Rough NWC NWC SI 753.000 151.000
Gohnert_2003_012_B-6 703 B-6 Sliding Wall Rough NWC NWC SI 750.000 153.000
Gohnert_2003_013_C-1 704 C-1 Sliding Wall Rough NWC NWC SI 752.000 150.000
Gohnert_2003_0014_C-2 705 C-2 Sliding Wall Rough NWC NWC SI 755.000 151.000
Gohnert_2003_015_C-3 706 C-3 Sliding Wall Rough NWC NWC SI 750.000 150.000
Gohnert_2003_016_C-4 707 C-4 Sliding Wall Rough NWC NWC SI 750.000 152.000
Gohnert_2003_017_C-5 708 C-5 Sliding Wall Rough NWC NWC SI 749.000 149.000
Gohnert_2003_018_C-6 709 C-6 Sliding Wall Rough NWC NWC SI 748.000 150.000
Gohnert_2003_019_D-1 710 D-1 Sliding Wall Rough NWC NWC SI 751.000 155.000
Gohnert_2003_020_D-2 711 D-2 Sliding Wall Rough NWC NWC SI 750.000 156.000
Gohnert_2003_021_D-3 712 D-3 Sliding Wall Rough NWC NWC SI 751.000 155.000
Gohnert_2003_022_D-4 713 D-4 Sliding Wall Rough NWC NWC SI 753.000 156.000
Gohnert_2003_023_D-5 714 D-5 Sliding Wall Rough NWC NWC SI 749.000 155.000
Gohnert_2003_024_D-6 715 D-6 Sliding Wall Rough NWC NWC SI 753.000 156.000
Gohnert_2003_025_E-1 716 E-1 Sliding Wall Rough NWC NWC SI 752.000 151.000
Gohnert_2003_026_E-2 717 E-2 Sliding Wall Rough NWC NWC SI 754.000 149.000
Gohnert_2003_027_E-3 718 E-3 Sliding Wall Rough NWC NWC SI 748.000 150.000
Gohnert_2003_028_E-4 719 E-4 Sliding Wall Rough NWC NWC SI 751.000 150.000
Gohnert_2003_029_E-5 720 E-5 Sliding Wall Rough NWC NWC SI 752.000 149.000
Gohnert_2003_030_E-6 721 E-6 Sliding Wall Rough NWC NWC SI 751.000 149.000
Gohnert_2003_031_F-1 722 F-1 Sliding Wall Rough NWC NWC SI 753.000 150.000
Gohnert_2003_032_F-2 723 F-2 Sliding Wall Rough NWC NWC SI 753.000 150.000
Gohnert_2003_033_F-3 724 F-3 Sliding Wall Rough NWC NWC SI 752.000 154.000
Gohnert_2003_034_F-4 725 F-4 Sliding Wall Rough NWC NWC SI 754.000 153.000
Gohnert_2003_035_F-5 726 F-5 Sliding Wall Rough NWC NWC SI 750.000 150.000
Gohnert_2003_036_F-6 727 F-6 Sliding Wall Rough NWC NWC SI 750.000 151.000
Gohnert_2003_037_G-1 728 G-1 Sliding Wall Rough NWC NWC SI 752.000 151.000
Gohnert_2003_038_G-2 729 G-2 Sliding Wall Rough NWC NWC SI 754.000 155.000
Gohnert_2003_039_G-3 730 G-3 Sliding Wall Rough NWC NWC SI 756.000 150.000
Gohnert_2003_040_G-4 731 G-4 Sliding Wall Rough NWC NWC SI 752.000 151.000
Gohnert_2003_041_G-5 732 G-5 Sliding Wall Rough NWC NWC SI 753.000 155.000
Gohnert_2003_042_G-6 733 G-6 Sliding Wall Rough NWC NWC SI 753.000 150.000
Gohnert_2003_043_H-1 734 H-1 Sliding Wall Rough NWC NWC SI 751.000 160.000
Gohnert_2003_044_H-2 735 H-2 Sliding Wall Rough NWC NWC SI 753.000 162.000
Gohnert_2003_045_H-3 736 H-3 Sliding Wall Rough NWC NWC SI 753.000 160.000
Gohnert_2003_046_H-4 737 H-4 Sliding Wall Rough NWC NWC SI 752.000 165.000
Gohnert_2003_047_H-5 738 H-5 Sliding Wall Rough NWC NWC SI 750.000 162.000
Gohnert_2003_048_H-6 739 H-6 Sliding Wall Rough NWC NWC SI 752.000 162.000
Gohnert_2003_049_I-1 740 I-1 Sliding Wall Rough NWC NWC SI 752.000 115.000
Gohnert_2003_050_I-2 741 I-2 Sliding Wall Rough NWC NWC SI 751.000 118.000
Gohnert_2003_051_I-3 742 I-3 Sliding Wall Rough NWC NWC SI 754.000 115.000
Gohnert_2003_052_I-4 743 I-4 Sliding Wall Rough NWC NWC SI 754.000 115.000
Gohnert_2003_053_I-5 744 I-5 Sliding Wall Rough NWC NWC SI 755.000 114.000
Gohnert_2003_054_I-6 745 I-6 Sliding Wall Rough NWC NWC SI 755.000 115.000
Gohnert_2003_055_J-1 746 J-1 Sliding Wall Rough NWC NWC SI 753.000 162.000
Gohnert_2003_056_J-2 747 J-2 Sliding Wall Rough NWC NWC SI 754.000 162.000
Gohnert_2003_057_J-3 748 J-3 Sliding Wall Rough NWC NWC SI 754.000 165.000
Gohnert_2003_058_J-4 749 J-4 Sliding Wall Rough NWC NWC SI 752.000 164.000
Gohnert_2003_059_J-5 750 J-5 Sliding Wall Rough NWC NWC SI 752.000 163.000
Gohnert_2003_060_J-6 751 J-6 Sliding Wall Rough NWC NWC SI 752.000 163.000
Gohnert_2003_061_K-1 752 K-1 Sliding Wall Rough NWC NWC SI 750.000 119.000
Gohnert_2003_062_K-2 753 K-2 Sliding Wall Rough NWC NWC SI 751.000 121.000
Gohnert_2003_063_K-3 754 K-3 Sliding Wall Rough NWC NWC SI 749.000 118.000
Gohnert_2003_064_K-4 755 K-4 Sliding Wall Rough NWC NWC SI 750.000 115.000
Gohnert_2003_065_K-5 756 K-5 Sliding Wall Rough NWC NWC SI 755.000 120.000
Gohnert_2003_066_K-6 757 K-6 Sliding Wall Rough NWC NWC SI 753.000 124.000
Gohnert_2003_067_L-1 758 L-1 Sliding Wall Rough NWC NWC SI 754.000 153.000
Gohnert_2003_068_L-2 759 L-2 Sliding Wall Rough NWC NWC SI 752.000 154.000
Gohnert_2003_069_L-3 760 L-3 Sliding Wall Rough NWC NWC SI 750.000 152.000
Gohnert_2003_070_L-4 761 L-4 Sliding Wall Rough NWC NWC SI 754.000 150.000
Gohnert_2003_071_L-5 762 L-5 Sliding Wall Rough NWC NWC SI 752.000 150.000
Gohnert_2003_072_L-6 763 L-6 Sliding Wall Rough NWC NWC SI 754.000 151.000
Gohnert_2003_073_M-1 764 M-1 Sliding Wall Rough NWC NWC SI 755.000 150.000
Gohnert_2003_074_M-2 765 M-2 Sliding Wall Rough NWC NWC SI 752.000 154.000
Gohnert_2003_075_M-3 766 M-3 Sliding Wall Rough NWC NWC SI 754.000 155.000
Gohnert_2003_076_M-4 767 M-4 Sliding Wall Rough NWC NWC SI 755.000 160.000
Gohnert_2003_077_M-5 768 M-5 Sliding Wall Rough NWC NWC SI 753.000 152.000
Gohnert_2003_078_M-6 769 M-6 Sliding Wall Rough NWC NWC SI 751.000 154.000
Gohnert_2003_079_N-1 770 N-1 Sliding Wall Rough NWC NWC SI 749.000 248.000
Gohnert_2003_080_N-2 771 N-2 Sliding Wall Rough NWC NWC SI 751.000 251.000
Gohnert_2003_081_N-3 772 N-3 Sliding Wall Rough NWC NWC SI 751.000 252.000
Gohnert_2003_082_N-4 773 N-4 Sliding Wall Rough NWC NWC SI 750.000 254.000
Gohnert_2003_083_N-5 774 N-5 Sliding Wall Rough NWC NWC SI 751.000 250.000
Gohnert_2003_084_N-6 775 N-6 Sliding Wall Rough NWC NWC SI 750.000 250.000
Gohnert_2003_085_O-1 776 O-1 Sliding Wall Rough NWC NWC SI 750.000 252.000
Gohnert_2003_086_O-2 777 O-2 Sliding Wall Rough NWC NWC SI 753.000 182.000
Gohnert_2003_087_O-3 778 O-3 Sliding Wall Rough NWC NWC SI 752.000 175.000
Gohnert_2003_088_O-4 779 O-4 Sliding Wall Rough NWC NWC SI 754.000 178.000
Gohnert_2003_089_O-5 780 O-5 Sliding Wall Rough NWC NWC SI 754.000 178.000
Gohnert_2003_090_O-6 781 O-6 Sliding Wall Rough NWC NWC SI 751.000 253.000
Mansur_2008_001_AN-2 907 AN-2 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Kahn, Mitchell (2002)
Gohnert (2003)
Mansur, Vinayagam, Tan 
(2008)
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60.00 6.81 1.000 1-#3 0.000 2 0.375 0.221
60.00 6.81 1.000 2-#3 0.000 4 0.375 0.442
60.00 6.81 1.000 3-#3 0.000 6 0.375 0.662
60.00 11.73 1.000 1-#3 0.000 2 0.375 0.221
60.00 12.41 1.000 2-#3 0.000 4 0.375 0.442
60.00 13.10 1.000 3-#3 0.000 6 0.375 0.662
60.00 12.47 1.000 4-#3 0.000 8 0.375 0.883
60.00 12.05 1.000 1-#3 0.000 2 0.375 0.221
60.00 14.33 1.000 1-#3 0.000 2 0.375 0.221
60.00 14.78 1.000 2-#3 0.000 4 0.375 0.442
60.00 14.80 1.000 2-#3 0.000 4 0.375 0.442
60.00 16.17 1.000 3-#3 0.000 6 0.375 0.662
60.00 13.93 1.000 3-#3 0.000 6 0.375 0.662
60.00 15.47 1.000 4-#3 0.000 8 0.375 0.883
60.00 16.48 1.000 4-#3 0.000 8 0.375 0.883
60.00 17.96 1.000 1-#3 0.000 2 0.375 0.221
60.00 17.36 1.000 2-#3 0.000 4 0.375 0.442
60.00 16.26 1.000 3-#3 0.000 6 0.375 0.662
60.00 16.06 1.000 4-#3 0.000 8 0.375 0.883
60.00 11.73 1.000 1-#3 0.000 2 0.375 0.221
60.00 11.73 1.000 2-#3 0.000 4 0.375 0.442
60.00 12.47 1.000 3-#3 0.000 6 0.375 0.662
60.00 12.47 1.000 4-#3 0.000 8 0.375 0.883
60.00 14.33 1.000 1-#3 0.000 2 0.375 0.221
60.00 12.05 1.000 2-#3 0.000 4 0.375 0.442
60.00 12.95 1.000 3-#3 0.000 6 0.375 0.662
60.00 12.95 1.000 4-#3 0.000 8 0.375 0.883
60.00 14.76 1.000 1-#3 0.000 2 0.375 0.221
60.00 14.76 1.000 2-#3 0.000 4 0.375 0.442
60.00 15.22 1.000 3-#3 0.000 6 0.375 0.662
60.00 15.22 1.000 4-#3 0.000 8 0.375 0.883
113703.000 22.800 41.700 Cube
113100.000 22.800 41.700 Cube
113552.000 22.800 41.700 Cube
112650.000 22.800 41.700 Cube
112650.000 22.800 41.700 Cube
115515.000 22.800 41.700 Cube
114152.000 22.800 41.700 Cube
114000.000 22.800 41.700 Cube
114000.000 22.800 41.700 Cube
116560.000 22.800 41.700 Cube
113703.000 22.800 41.700 Cube
114750.000 22.800 41.700 Cube
112800.000 25.500 41.700 Cube
114005.000 25.500 41.700 Cube
112500.000 25.500 41.700 Cube
114000.000 25.500 41.700 Cube
111601.000 25.500 41.700 Cube
112200.000 25.500 41.700 Cube
116405.000 31.400 41.700 Cube
117000.000 31.400 41.700 Cube
116405.000 31.400 41.700 Cube
117468.000 31.400 41.700 Cube
116095.000 31.400 41.700 Cube
117468.000 31.400 41.700 Cube
113552.000 29.200 41.700 Cube
112346.000 29.200 41.700 Cube
112200.000 29.200 41.700 Cube
112650.000 29.200 41.700 Cube
112048.000 29.200 41.700 Cube
111899.000 29.200 41.700 Cube
112950.000 23.900 31.500 Cube
112950.000 23.900 31.500 Cube
115808.000 23.900 31.500 Cube
115362.000 23.900 31.500 Cube
112500.000 23.900 31.500 Cube
113250.000 23.900 31.500 Cube
113552.000 30.500 31.500 Cube
116870.000 30.500 31.500 Cube
113400.000 30.500 31.500 Cube
113552.000 30.500 31.500 Cube
116715.000 30.500 31.500 Cube
112950.000 30.500 31.500 Cube
120160.000 26.400 56.200 Cube
121986.000 26.400 56.200 Cube
120480.000 26.400 56.200 Cube
124080.000 26.400 56.200 Cube
121500.000 26.400 56.200 Cube
121824.000 26.400 56.200 Cube
86480.000 25.300 56.200 Cube
88618.000 25.300 56.200 Cube
86710.000 25.300 56.200 Cube
86710.000 25.300 56.200 Cube
86070.000 25.300 56.200 Cube
86825.000 25.300 56.200 Cube
121986.000 30.100 56.200 Cube
122148.000 30.100 56.200 Cube
124410.000 30.100 56.200 Cube
123328.000 30.100 56.200 Cube
122576.000 30.100 56.200 Cube
122576.000 30.100 56.200 Cube
89250.000 29.900 56.200 Cube
90871.000 29.900 56.200 Cube
88382.000 29.900 56.200 Cube
86250.000 29.900 56.200 Cube
90600.000 29.900 56.200 Cube
93372.000 29.900 56.200 Cube
115362.000 24.400 33.900 Cube
115808.000 24.400 33.900 Cube
114000.000 24.400 33.900 Cube
113100.000 24.400 33.900 Cube
112800.000 24.400 33.900 Cube
113854.000 24.400 33.900 Cube
113250.000 29.600 33.900 Cube
115808.000 29.600 33.900 Cube
116870.000 29.600 33.900 Cube
120800.000 29.600 33.900 Cube
114456.000 29.600 33.900 Cube
115654.000 29.600 33.900 Cube
185752.000 24.700 45.400 Cube
188501.000 24.700 45.400 Cube
189252.000 24.700 45.400 Cube
190500.000 24.700 45.400 Cube
187750.000 24.700 45.400 Cube
187500.000 24.700 45.400 Cube
189000.000 28.300 45.400 Cube
137046.000 28.300 45.400 Cube
131600.000 28.300 45.400 Cube
134212.000 28.300 45.400 Cube
134212.000 28.300 45.400 Cube
190003.000 28.300 45.400 Cube
45000.000 40.200 20.000 Cube 0.000 4 10.000 314.000
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0.004 69.50 0.256 57.88 0.965
0.007 69.50 0.511 80.08 1.335
0.011 69.50 0.767 85.83 1.431
0.004 83.00 0.305 87.55 1.459
0.007 83.00 0.611 118.11 1.969
0.011 83.00 0.916 138.43 2.307
0.015 83.00 1.222 149.09 2.485
0.004 83.00 0.305 100.09 1.668
0.004 83.00 0.305 91.88 1.531
0.007 83.00 0.611 130.65 2.178
0.007 83.00 0.611 124.05 2.068
0.011 83.00 0.916 144.82 2.414
0.011 83.00 0.916 147.90 2.465
0.015 83.00 1.222 156.03 2.601
0.015 83.00 1.222 160.04 2.667
0.004 83.00 0.305 94.95 1.583
0.007 83.00 0.611 108.46 1.808
0.011 83.00 0.916 146.23 2.437
0.015 83.00 1.222 155.97 2.600
0.004 83.00 0.305 54.00 0.900
0.007 83.00 0.611 82.10 1.368
0.011 83.00 0.916 110.30 1.838
0.015 83.00 1.222 132.68 2.211
0.004 83.00 0.305 31.73 0.529
0.007 83.00 0.611 49.29 0.822
0.011 83.00 0.916 113.91 1.899
0.015 83.00 1.222 126.04 2.101
0.004 83.00 0.305 90.91 1.515
0.007 83.00 0.611 99.19 1.653
0.011 83.00 0.916 134.71 2.245



























































































0.007 530.000 3.698 368.100 8.180
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Mansur_2008_002_AN-4 908 AN-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_003_AN-6 909 AN-6 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_004_AM-2 910 AM-2 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_005_AM-3 911 AM-3 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_006_AM-4 912 AM-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_007_AH-2 913 AH-2 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_008_AH-3 914 AH-3 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_009_AH-4 915 AH-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_010_B1-4 916 B1-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_011_B2-2 917 B2-2 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_012_B2-4 918 B2-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_013_B2-5 919 B2-5 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_014_B2-6 920 B2-6 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_015_B3-4 921 B3-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_016_B4-2 922 B4-2 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_017_B4-4 923 B4-4 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_018_B4-5 924 B4-5 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Mansur_2008_019_B4-6 925 B4-6 Pushoff Monolithic Cracked NWC NWC SI 300.000 150.000
Scott_2010_001_LL-0-A 926 LL-0-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_002_LL-0-B 927 LL-0-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_003_LL-0-C 928 LL-0-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_004_NN-0-A 929 NN-0-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_005_NN-0-B 930 NN-0-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_006_NN-0-B 931 NN-0-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_007_NL-0-A 932 NL-0-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_008_NL-0-B 933 NL-0-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_009_NL-0-C 934 NL-0-C Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_010_LL-1-A 935 LL-1-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_011_LL-1-B 936 LL-1-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_012_LL-1-C 937 LL-1-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_013_NN-1-A 938 NN-1-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_014_NN-1-B 939 NN-1-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_015_NN-1-C 940 NN-1-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_016_NL-1-A 941 NL-1-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_017_NL-1-B 942 NL-1-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_018_NL-1-C 943 NL-1-C Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_019_LL-3-A 944 LL-3-A Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_020_LL-3-B 945 LL-3-B Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_021_LL-3-C 946 LL-3-C Pushoff Rough SLWC SLWC A 24.0 16.0
Scott_2010_022_NN-3-A 947 NN-3-A Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_023_NN-3-B 948 NN-3-B Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_024_NN-3-C 949 NN-3-C Pushoff Rough NWC NWC A 24.0 16.0
Scott_2010_025_NL-3-A 950 NL-3-A Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_026_NL-3-B 951 NL-3-B Pushoff Rough NWC SLWC A 24.0 16.0
Scott_2010_027_NL-3-C 952 NL-3-C Pushoff Rough NWC SLWC A 24.0 16.0
Zeno_2009_001_P615-3A 983 P615-3A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_002_P615-3B 984 P615-3B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_003_P615-4A 985 P615-4A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_004_P615-4B 986 P615-4B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_005_P1035-3A 987 P1035-3A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_006_P1035-3B 988 P1035-3B Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_007_P1035-4A 989 P1035-4A Pushoff Rough NWC NWC A 16.0 10.0
Zeno_2009_008_P1035-4B 990 P1035-4B Pushoff Rough NWC NWC A 16.0 10.0
Echegary_2015_001_A4-0-2a 991 A4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_002_A4-0-2b 992 A4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_003_A4-0-2c 993 A4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_004_A4-1-2a 994 A4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_005_A4-1-2b 995 A4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_006_A4-1-2c 996 A4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_007_A5-0-2a 997 A5-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_008_A5-0-2b 998 A5-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_009_A5-1-2a 999 A5-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_010_A5-1-2b 1000 A5-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_011_A5-1-4a 1001 A5-1-4a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_012_A5-1-4b 1002 A5-1-4b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_013_B4-0-2a 1003 B4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_014_B4-0-2b 1004 B4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_015_B-4-0-2c 1005 B-4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_016_B4-1-2a 1006 B4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_017_B4-1-2b 1007 B4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_018_B4-1-2c 1008 B4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_019_C4-0-2a 1009 C4-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_020_C4-0-2b 1010 C4-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_021_C4-0-2c 1011 C4-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_022_C4-1-2a 1012 C4-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_023_C4-1-2b 1013 C4-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_024_C4-1-2c 1014 C4-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_025_C7-0-2a 1015 C7-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_026_C7-0-2b 1016 C7-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_027_C7-0-2c 1017 C7-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_028_C7-1-2a 1018 C7-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_029_C7-1-2b 1019 C7-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_030_C7-1-2c 1020 C7-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_031_PC-0-4a 1021 PC-0-4a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_032_PC-0-4b 1022 PC-0-4b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_033_PC-0-5a 1023 PC-0-5a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_034_PC-0-5b 1024 PC-0-5b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_035_PC-0-2a 1025 PC-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_036_PC-0-2b 1026 PC-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_037_PC-0-2c 1027 PC-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_038_PC-1-1a 1028 PC-1-1a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_039_PC-1-1b 1029 PC-1-1b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_040_PC-1-2a 1030 PC-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_041_PC-1-2b 1031 PC-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_042_PC-1-2c 1032 PC-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_043_PC-1-2d 1033 PC-1-2d Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_044_PC-1-2e 1034 PC-1-2e Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_045_S-6-0-1a 1035 S-6-0-1a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_046_S-6-0-1b 1036 S-6-0-1b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_047_S-6-1-2a 1037 S-6-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_048_S-6-1-2b 1038 S-6-1-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_049_S-6-1-5a 1039 S-6-1-5a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_050_S-6-1-5b 1040 S-6-1-5b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_051_S-8-0-2a 1041 S-8-0-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_052_S-8-0-2b 1042 S-8-0-2b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_053_S-8-0-2c 1043 S-8-0-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_054_S-8-1-2a 1044 S-8-1-2a Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_055_S-8-1-2-b 1045 S-8-1-2-b Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Echegary_2015_056_S-8-1-2c 1046 S-8-1-2c Pushoff Monolithic Cracked NWC NWC SI 260.000 100.000
Shaw_2014_001_N-5-R-4 1047 N-5-R-4 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_002_N-5-R-5 1048 N-5-R-5 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_003_N-5-R-6 1049 N-5-R-6 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_004_N-8-R-1 1050 N-8-R-1 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_005_N-8-R-2 1051 N-8-R-2 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_006_N-8-R-3 1052 N-8-R-3 Pushoff Rough NWC NWC A 11.0 4.5
Shaw_2014_007_S-5-R-1 1053 S-5-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_008_S-5-R-2 1054 S-5-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_009_S-5-R-3 1055 S-5-R-3 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_010_S-8-R-1 1056 S-8-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_011_S-8-R-2 1057 S-8-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_012_S-8-R-3 1058 S-8-R-3 Pushoff Rough SLWC SLWC A 11.0 4.5
Shaw_2014_013_A-5-R-1 1059 A-5-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Zeno (2009) + Harries, Zeno, 
Shahrooz (2012)







Shaw, Sneed (2014) + Sneed, 
Shaw (2013) + Shaw (2013)
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45000.000 40.200 20.000 Cube 0.000 8 10.000 628.000
45000.000 40.200 20.000 Cube 0.000 12 10.000 942.000
45000.000 69.000 20.000 Cube 0.000 4 10.000 314.000
45000.000 69.000 20.000 Cube 0.000 6 10.000 471.000
45000.000 69.000 20.000 Cube 0.000 8 10.000 628.000
45000.000 87.000 20.000 Cube 0.000 4 10.000 314.000
45000.000 87.000 20.000 Cube 0.000 6 10.000 471.000
45000.000 87.000 20.000 Cube 0.000 8 10.000 628.000
45000.000 73.200 20.000 Cube 0.000 8 8.000 401.920
45000.000 84.900 20.000 Cube 0.000 4 8.000 200.960
45000.000 84.900 20.000 Cube 0.000 8 8.000 401.920
45000.000 84.900 20.000 Cube 0.000 10 8.000 502.400
45000.000 84.900 20.000 Cube 0.000 12 8.000 602.880
45000.000 95.200 20.000 Cube 0.000 8 8.000 401.920
45000.000 106.400 20.000 Cube 0.000 4 8.000 200.960
45000.000 106.400 20.000 Cube 0.000 8 8.000 401.920
45000.000 106.400 20.000 Cube 0.000 10 8.000 502.400
45000.000 106.400 20.000 Cube 0.000 12 8.000 602.880
384.00 6.25 11.10 0 0.000 0.000
384.00 6.25 11.10 0 0.000 0.000
384.00 6.25 11.10 0 0.000 0.000
384.00 6.15 7.78 0 0.000 0.000
384.00 6.15 7.78 0 0.000 0.000
384.00 6.15 7.78 0 0.000 0.000
384.00 6.25 7.78 0 0.000 0.000
384.00 6.25 7.78 0 0.000 0.000
384.00 6.25 7.78 0 0.000 0.000
384.00 6.25 11.10 1-#4 2 0.500 0.393
384.00 6.25 11.10 1-#4 2 0.500 0.393
384.00 6.25 11.00 1-#4 2 0.500 0.393
384.00 6.15 7.78 1-#4 2 0.500 0.393
384.00 6.15 7.78 1-#4 2 0.500 0.393
384.00 6.15 7.78 1-#4 2 0.500 0.393
384.00 6.25 7.78 1-#4 2 0.500 0.393
384.00 6.25 7.78 1-#4 2 0.500 0.393
384.00 6.25 7.78 1-#4 2 0.500 0.393
384.00 5.73 11.10 3-#5 6 0.625 1.840
384.00 5.73 11.10 3-#5 6 0.625 1.840
384.00 5.73 11.10 3-#5 6 0.625 1.840
384.00 6.15 7.78 3-#5 6 0.625 1.840
384.00 6.15 7.78 3-#5 6 0.625 1.840
384.00 6.15 7.78 3-#5 6 0.625 1.840
384.00 5.73 7.78 3-#5 6 0.625 1.840
384.00 5.73 7.78 3-#5 6 0.625 1.840
384.00 5.73 7.78 3-#5 6 0.625 1.840
160.40 5.80 1.000 7.12 1.000 3-#3 0.000 6 0.375 0.662
163.20 5.80 1.000 7.12 1.000 3-#3 0.000 6 0.375 0.662
165.00 5.80 1.000 7.12 1.000 3-#4 0.000 6 0.500 1.178
162.50 5.80 1.000 7.12 1.000 3-#4 0.000 6 0.500 1.178
157.50 5.80 1.000 7.12 1.000 3-#3 0.000 6 0.375 0.662
160.70 5.80 1.000 7.12 1.000 3-#3 0.000 6 0.375 0.662
162.50 5.80 1.000 7.12 1.000 3-#4 0.000 6 0.500 1.178
160.70 5.80 1.000 7.12 1.000 3-#4 0.000 6 0.500 1.178
26000.000 50.830 12.000 Cyl 4.340 150x300 cyl 0 0.000
26000.000 50.830 12.000 Cyl 4.340 150x300 cyl 0 0.000
26000.000 50.830 12.000 Cyl 4.340 150x300 cyl 0 0.000
26000.000 49.170 12.000 Cyl 4.260 150x300 cyl 0 0.000
26000.000 49.170 12.000 Cyl 4.260 150x300 cyl 0 0.000
26000.000 49.170 12.000 Cyl 4.260 150x300 cyl 0 0.000
26000.000 48.430 12.000 Cyl 3.800 150x300 cyl 0 0.000
26000.000 48.430 12.000 Cyl 3.800 150x300 cyl 0 0.000
26000.000 50.600 12.000 Cyl 3.820 150x300 cyl 0 0.000
26000.000 50.600 12.000 Cyl 3.820 150x300 cyl 0 0.000
26000.000 56.280 20.000 Cyl 4.310 150x300 cyl 0 0.000
26000.000 56.280 20.000 Cyl 4.310 150x300 cyl 0 0.000
26000.000 44.330 12.000 Cyl 4.130 150x300 cyl 0 0.000
26000.000 44.330 12.000 Cyl 4.130 150x300 cyl 0 0.000
26000.000 44.330 12.000 Cyl 4.130 150x300 cyl 0 0.000
26000.000 47.600 12.000 Cyl 3.960 150x300 cyl 0 0.000
26000.000 47.600 12.000 Cyl 3.960 150x300 cyl 0 0.000
26000.000 47.600 12.000 Cyl 3.960 150x300 cyl 0 0.000
26000.000 52.390 12.000 Cyl 4.230 150x300 cyl 0 0.000
26000.000 52.390 12.000 Cyl 4.230 150x300 cyl 0 0.000
26000.000 52.390 12.000 Cyl 4.230 150x300 cyl 0 0.000
26000.000 51.150 12.000 Cyl 3.920 150x300 cyl 0 0.000
26000.000 51.150 12.000 Cyl 3.920 150x300 cyl 0 0.000
26000.000 51.150 12.000 Cyl 3.920 150x300 cyl 0 0.000
26000.000 52.830 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 52.830 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 52.830 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 51.980 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 51.980 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 51.980 12.000 Cyl 4.040 150x300 cyl 0 0.000
26000.000 55.830 20.000 Cyl 4.110 150x300 cyl 0 0.000
26000.000 55.830 20.000 Cyl 4.110 150x300 cyl 0 0.000
26000.000 61.100 12.000 Cyl 4.560 150x300 cyl 0 0.000
26000.000 61.100 12.000 Cyl 4.560 150x300 cyl 0 0.000
26000.000 48.800 12.000 Cyl 3.740 150x300 cyl 0 0.000
26000.000 48.800 12.000 Cyl 3.740 150x300 cyl 0 0.000
26000.000 48.800 12.000 Cyl 3.740 150x300 cyl 0 0.000
26000.000 40.600 20.000 Cyl 3.230 150x300 cyl 0 0.000
26000.000 40.600 20.000 Cyl 3.230 150x300 cyl 0 0.000
26000.000 48.540 12.000 Cyl 4.460 150x300 cyl 0 0.000
26000.000 48.540 12.000 Cyl 4.460 150x300 cyl 0 0.000
26000.000 47.030 12.000 Cyl 3.720 150x300 cyl 0 0.000
26000.000 47.030 12.000 Cyl 3.720 150x300 cyl 0 0.000
26000.000 47.030 12.000 Cyl 3.720 150x300 cyl 0 0.000
26000.000 46.500 20.000 Cyl 3.720 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 46.500 20.000 Cyl 3.720 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 53.070 12.000 Cyl 4.110 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 53.070 12.000 Cyl 4.110 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 71.730 12.000 Cyl 4.930 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 71.730 12.000 Cyl 4.930 150x300 cyl 2-phi6 0.000 4 6.000 113.040
26000.000 51.170 12.000 Cyl 3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960
26000.000 51.170 12.000 Cyl 3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960
26000.000 51.170 12.000 Cyl 3.900 150x300 cyl 2-phi8 0.000 4 8.000 200.960
26000.000 50.750 12.000 Cyl 3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960
26000.000 50.750 12.000 Cyl 3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960
26000.000 50.750 12.000 Cyl 3.930 150x300 cyl 2-phi8 0.000 4 8.000 200.960
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
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0.014 530.000 7.396 457.650 10.170
0.021 530.000 11.095 581.400 12.920
0.007 530.000 3.698 337.500 7.500
0.010 530.000 5.547 517.500 11.500
0.014 530.000 7.396 631.350 14.030
0.007 530.000 3.698 350.100 7.780
0.010 530.000 5.547 556.200 12.360
0.014 530.000 7.396 637.650 14.170
0.009 300.000 2.679 302.850 6.730
0.004 300.000 1.340 232.650 5.170
0.009 300.000 2.679 329.400 7.320
0.011 300.000 3.349 369.450 8.210
0.013 300.000 4.019 412.650 9.170
0.009 300.000 2.679 358.650 7.970
0.004 300.000 1.340 270.450 6.010
0.009 300.000 2.679 379.350 8.430
0.011 300.000 3.349 415.800 9.240
0.013 300.000 4.019 448.200 9.960
0.000 60.00 0.000 132.00 0.344
0.000 60.00 0.000 140.00 0.365
0.000 60.00 0.000 178.00 0.464
0.000 60.00 0.000 153.00 0.398
0.000 60.00 0.000 160.00 0.417
0.000 60.00 0.000 156.00 0.406
0.000 60.00 0.000 186.00 0.484
0.000 60.00 0.000 131.00 0.341
0.000 60.00 0.000 197.00 0.513
0.001 60.00 0.061 242.00 0.630
0.001 60.00 0.061 147.00 0.383
0.001 60.00 0.061 188.00 0.490
0.001 60.00 0.061 123.00 0.320
0.001 60.00 0.061 141.00 0.367
0.001 60.00 0.061 173.00 0.451
0.001 60.00 0.061 169.00 0.440
0.001 60.00 0.061 175.00 0.456
0.001 60.00 0.061 183.00 0.477
0.005 60.00 0.287 201.00 0.523
0.005 60.00 0.287 223.00 0.581
0.005 60.00 0.287 230.00 0.599
0.005 60.00 0.287 195.00 0.508
0.005 60.00 0.287 218.00 0.568
0.005 60.00 0.287 229.00 0.596
0.005 60.00 0.287 242.00 0.630
0.005 60.00 0.287 238.00 0.620
0.005 60.00 0.287 183.00 0.477
0.004 67.30 0.278 112.50 0.701
0.004 67.30 0.273 96.50 0.591
0.007 61.50 0.439 114.50 0.694
0.007 61.50 0.446 129.00 0.794
0.004 130.00 0.547 90.00 0.571
0.004 126.00 0.519 105.00 0.653
0.007 140.00 1.014 135.70 0.835













































0.004 608.080 2.644 5.820
0.004 608.080 2.644 7.220
0.004 608.080 2.644 5.480
0.004 608.080 2.644 4.520
0.004 608.080 2.644 4.180
0.004 608.080 2.644 3.990
0.008 532.030 4.112 8.400
0.008 532.030 4.112 7.000
0.008 532.030 4.112 8.930
0.008 532.030 4.112 6.050
0.008 532.030 4.112 6.200
0.008 532.030 4.112 5.590
0.013 66.20 0.886 59.06 1.193 Shear
0.013 66.20 0.886 53.42 1.079 Shear
0.013 66.20 0.886 53.44 1.080 Shear
0.013 66.20 0.886 74.04 1.496 Shear
0.013 66.20 0.886 56.09 1.133 Shear
0.013 66.20 0.886 64.14 1.296 Shear
0.013 66.20 0.886 51.43 1.039 Shear
0.013 66.20 0.886 50.40 1.018 Shear
0.013 66.20 0.886 63.91 1.291 Shear
0.013 66.20 0.886 72.04 1.455 Shear
0.013 66.20 0.886 67.38 1.361 Shear
0.013 66.20 0.886 66.72 1.348 Shear
0.013 66.20 0.886 48.44 0.979 Shear
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Shaw_2014_014_A-5-R-2 1060 A-5-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_015_A-5-R-3 1061 A-5-R-3 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_016_A-8-R-1 1062 A-8-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_017_A-8-R-2 1063 A-8-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_018_A-8-R-3 1064 A-8-R-3 Pushoff Rough ALWC ALWC A 11.0 4.5
Shaw_2014_019_N-5-S-4 1065 N-5-S-4 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_020_N-5-S-5 1066 N-5-S-5 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_021_N-5-S-6 1067 N-5-S-6 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_022_N-8-S-1 1068 N-8-S-1 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_023_N-8-S-2 1069 N-8-S-2 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_024_N-8-S-3 1070 N-8-S-3 Pushoff Smooth NWC NWC A 11.0 4.5
Shaw_2014_025_S-5-S-1 1071 S-5-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_026_S-5-S-2 1072 S-5-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_027_S-5-S-3 1073 S-5-S-3 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_028_S-8-S-1 1074 S-8-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_029_S-8-S-2 1075 S-8-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_030_S-8-S-3 1076 S-8-S-3 Pushoff Smooth SLWC SLWC A 11.0 4.5
Shaw_2014_031_A-5-S-1 1077 A-5-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_032_A-5-S-2 1078 A-5-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_033_A-5-S-3 1079 A-5-S-3 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_034_A-8-S-1 1080 A-8-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_035_A-8-S-2 1081 A-8-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Shaw_2014_036_A-8-S-3 1082 A-8-S-3 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_001_N-MO-U-1 1083 N-MO-U-1 Pushoff Monolithic Uncracked NWC NWC A 11.0 4.5
Sneed_2016_002_N-MO-U-2 1084 N-MO-U-2 Pushoff Monolithic Uncracked NWC NWC A 11.0 4.5
Sneed_2016_003_S-SH-MO-U-1 1085 S-SH-MO-U-1 Pushoff Monolithic Uncracked SLWC SLWC A 11.0 4.5
Sneed_2016_004_S-SH-MO-U-2 1086 S-SH-MO-U-2 Pushoff Monolithic Uncracked SLWC SLWC A 11.0 4.5
Sneed_2016_005_A-SH-MO-U-1 1087 A-SH-MO-U-1 Pushoff Monolithic Uncracked ALWC ALWC A 11.0 4.5
Sneed_2016_006_A-SH-MO-U-2 1088 A-SH-MO-U-2 Pushoff Monolithic Uncracked ALWC ALWC A 11.0 4.5
Sneed_2016_007_N-MO-P-1 1089 N-MO-P-1 Pushoff Monolithic Cracked NWC NWC A 11.0 4.5
Sneed_2016_008_N-MO-P-2 1090 N-MO-P-2 Pushoff Monolithic Cracked NWC NWC A 11.0 4.5
Sneed_2016_009_S-SH-MO-P-1 1091 S-SH-MO-P-1 Pushoff Monolithic Cracked SLWC SLWC A 11.0 4.5
Sneed_2016_010_S-SH-MO-P-2 1092 S-SH-MO-P-2 Pushoff Monolithic Cracked SLWC SLWC A 11.0 4.5
Sneed_2016_011_A-SH-MO-P-1 1093 A-SH-MO-P-1 Pushoff Monolithic Cracked ALWC ALWC A 11.0 4.5
Sneed_2016_012_A-SH-MO-P-2 1094 A-SH-MO-P-2 Pushoff Monolithic Cracked ALWC ALWC A 11.0 4.5
Sneed_2016_013_S-SL-CJ-09-R-1 1095 S-SL-CJ-09-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_014_S-SL-CJ-09-R-2 1096 S-SL-CJ-09-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_015_S-SL-CJ-13-R-1 1097 S-SL-CJ-13-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_016_S-SL-CJ-13-R-2 1098 S-SL-CJ-13-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_017_S-SL-CJ-17-R-1 1099 S-SL-CJ-17-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_018_S-SL-CJ-17-R-2 1100 S-SL-CJ-17-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_019_S-SL-CJ-22-R-1 1101 S-SL-CJ-22-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_020_S-SL-CJ-22-R-2 1102 S-SL-CJ-22-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_021_S-CL-CJ-9-R-1 1103 S-CL-CJ-9-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_022_S-CL-CJ-9-R-2 1104 S-CL-CJ-9-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_023_S-CL-CJ-13-R-1 1105 S-CL-CJ-13-R-1 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_024_S-CL-CJ-13-R-2 1106 S-CL-CJ-13-R-2 Pushoff Rough SLWC SLWC A 11.0 4.5
Sneed_2016_025_A-SL-CJ-13-R-1 1107 A-SL-CJ-13-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_026_A-SL-CJ-13-R-2 1108 A-SL-CJ-13-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_027_A-CL-CJ-13-R-1 1109 A-CL-CJ-13-R-1 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_028_A-CL-CJ-13-R-2 1110 A-CL-CJ-13-R-2 Pushoff Rough ALWC ALWC A 11.0 4.5
Sneed_2016_029_S-SL-CJ-09-S-1 1111 S-SL-CJ-09-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_030_S-SL-CJ-09-S-2 1112 S-SL-CJ-09-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_031_S-SL-CJ-13-S-1 1113 S-SL-CJ-13-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_032_S-SL-CJ-13-S-2 1114 S-SL-CJ-13-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_033_S-SL-CJ-17-S-1 1115 S-SL-CJ-17-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_034_S-SL-CJ-17-S-2 1116 S-SL-CJ-17-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_035_S-SL-CJ-22-S-1 1117 S-SL-CJ-22-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_036_S-SL-CJ-22-S-2 1118 S-SL-CJ-22-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_037_S-CL-CJ-9-S-1 1119 S-CL-CJ-9-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_038_S-CL-CJ-9-S-2 1120 S-CL-CJ-9-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_039_S-CL-CJ-13-S-1 1121 S-CL-CJ-13-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_040_S-CL-CJ-13-S-2 1122 S-CL-CJ-13-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_041_S-CL-CJ-17-S-1 1123 S-CL-CJ-17-S-1 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_042_S-CL-CJ-17-S-2 1124 S-CL-CJ-17-S-2 Pushoff Smooth SLWC SLWC A 11.0 4.5
Sneed_2016_043_A-SL-CJ-13-S-1 1125 A-SL-CJ-13-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_044_A-SL-CJ-13-S-2 1126 A-SL-CJ-13-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_045_A-CL-CJ-13-S-1 1127 A-CL-CJ-13-S-1 Pushoff Smooth ALWC ALWC A 11.0 4.5
Sneed_2016_046_A-CL-CJ-13-S-2 1128 A-CL-CJ-13-S-2 Pushoff Smooth ALWC ALWC A 11.0 4.5
Soltani_2017_001_PR1 1140 PR1 Push-Off Rough NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_002_PR2 1141 PR2 Push-Off Rough NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_003_PR3 1142 PR3 Push-Off Rough NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_004_PR4 1143 PR4 Push-Off Rough NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_005_PS1 1144 PS1 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_006_PS2 1145 PS2 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_007_PS3 1146 PS3 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0 101
Soltani_2017_008_PS4 1147 PS4 Push-Off Smooth NWC NWC SI/A 8.0 202 4.0 101
Shaw, Sneed (2014) + Sneed, 
Shaw (2013) + Shaw (2013)
Sneed, Krc, Wermager, 
Meinheit (2016) + Sneed, 
Wermager, Krc (2016) + Krc 
(2015) + Wermager (2015)
Soltani, Ross (2017)
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49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.86 0.500 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.55 0.500 Cyl 0.540 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.500 Cyl 0.320 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.20 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 6.08 0.500 Cyl 0.510 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 7.85 0.500 Cyl 0.520 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.84 1.000 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.84 1.000 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.77 0.375 Cyl 0.460 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.77 0.375 Cyl 0.460 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.70 0.375 Cyl 0.515 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.70 0.375 Cyl 0.515 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.84 1.000 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.84 1.000 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.77 0.375 Cyl 0.460 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.77 0.375 Cyl 0.460 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.70 0.375 Cyl 0.515 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.70 0.375 Cyl 0.515 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 5.38 0.375 Cyl 0.595 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 5.38 0.375 Cyl 0.595 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 5.57 0.375 Cyl 0.570 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 5.57 0.375 Cyl 0.570 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.95 0.375 Cyl 0.670 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 4.95 0.375 Cyl 0.670 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 5.00 0.375 Cyl 0.445 Splitting Tensile 5-#3 0.000 10 0.375 1.104
49.50 5.00 0.375 Cyl 0.445 Splitting Tensile 5-#3 0.000 10 0.375 1.104
49.50 4.77 0.375 Cyl 0.340 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 4.77 0.375 Cyl 0.340 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 4.64 0.375 Cyl 0.360 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.64 0.375 Cyl 0.360 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.38 0.375 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.38 0.375 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.46 0.375 Cyl 0.405 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.46 0.375 Cyl 0.405 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 5.38 0.375 Cyl 0.595 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 5.38 0.375 Cyl 0.595 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 5.57 0.375 Cyl 0.570 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 5.57 0.375 Cyl 0.570 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.95 0.375 Cyl 0.670 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 4.95 0.375 Cyl 0.670 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 5.00 0.375 Cyl 0.445 Splitting Tensile 5-#3 0.000 10 0.375 1.104
49.50 5.00 0.375 Cyl 0.445 Splitting Tensile 5-#3 0.000 10 0.375 1.104
49.50 4.77 0.375 Cyl 0.340 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 4.77 0.375 Cyl 0.340 Splitting Tensile 2-#3 0.000 4 0.375 0.442
49.50 4.64 0.375 Cyl 0.360 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.64 0.375 Cyl 0.360 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.55 0.375 Cyl 0.410 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 4.55 0.375 Cyl 0.410 Splitting Tensile 4-#3 0.000 8 0.375 0.883
49.50 4.38 0.375 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.38 0.375 Cyl 0.420 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.46 0.375 Cyl 0.405 Splitting Tensile 3-#3 0.000 6 0.375 0.662
49.50 4.46 0.375 Cyl 0.405 Splitting Tensile 3-#3 0.000 6 0.375 0.662
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
32.00 20402 2.62 18.1 0.75 17 2.60 17.9 0.75 17 2-#3 4 0.38 2.84 0.4415625
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0.013 66.20 0.886 52.80 1.067 Shear
0.013 66.20 0.886 51.41 1.039 Shear
0.013 66.20 0.886 61.77 1.248 Shear
0.013 66.20 0.886 63.94 1.292 Shear
0.013 66.20 0.886 64.13 1.296 Shear
0.013 66.20 0.886 32.71 0.661 Shear
0.013 66.20 0.886 34.68 0.701 Shear
0.013 66.20 0.886 39.15 0.791 Shear
0.013 66.20 0.886 65.57 1.325 Shear
0.013 66.20 0.886 53.30 1.077 Shear
0.013 66.20 0.886 55.33 1.118 Shear
0.013 66.20 0.886 38.53 0.778 Shear
0.013 66.20 0.886 34.11 0.689 Shear
0.013 66.20 0.886 39.80 0.804 Shear
0.013 66.20 0.886 67.03 1.354 Shear
0.013 66.20 0.886 57.88 1.169 Shear
0.013 66.20 0.886 58.86 1.189 Shear
0.013 66.20 0.886 41.47 0.838 Shear
0.013 66.20 0.886 40.08 0.810 Shear
0.013 66.20 0.886 39.25 0.793 Shear
0.013 66.20 0.886 46.09 0.931 Shear
0.013 66.20 0.886 48.04 0.971 Shear
0.013 66.20 0.886 51.74 1.045 Shear
0.013 72.20 0.966 63.41 1.281 Shear
0.013 72.20 0.966 62.20 1.257 Shear
0.013 72.20 0.966 55.43 1.120 Shear
0.013 72.20 0.966 56.59 1.143 Shear
0.013 72.20 0.966 52.03 1.051 Shear
0.013 72.20 0.966 52.55 1.062 Shear
0.013 72.20 0.966 61.07 1.234 Shear
0.013 72.20 0.966 56.97 1.151 Shear
0.013 72.20 0.966 50.59 1.022 Shear
0.013 72.20 0.966 51.88 1.048 Shear
0.013 72.20 0.966 46.12 0.932 Shear
0.013 72.20 0.966 52.69 1.064 Shear
0.009 72.20 0.644 49.34 0.997 Shear
0.009 72.20 0.644 50.48 1.020 Shear
0.013 72.20 0.966 63.17 1.276 Shear
0.013 72.20 0.966 59.37 1.199 Shear
0.018 72.20 1.288 62.38 1.260 Shear
0.018 72.20 1.288 65.15 1.316 Shear
0.022 72.20 1.610 64.46 1.302 Shear
0.022 72.20 1.610 57.59 1.163 Shear
0.009 72.20 0.644 37.10 0.749 Shear
0.009 72.20 0.644 42.90 0.867 Shear
0.013 72.20 0.966 50.80 1.026 Shear
0.013 72.20 0.966 46.90 0.947 Shear
0.013 72.20 0.966 46.50 0.939 Shear
0.013 72.20 0.966 46.90 0.947 Shear
0.013 72.20 0.966 41.80 0.844 Shear
0.013 72.20 0.966 43.80 0.885 Shear
0.009 72.20 0.644 26.95 0.544 Shear
0.009 72.20 0.644 32.59 0.658 Shear
0.013 72.20 0.966 39.49 0.798 Shear
0.013 72.20 0.966 48.77 0.985 Shear
0.018 72.20 1.288 49.81 1.006 Shear
0.018 72.20 1.288 56.53 1.142 Shear
0.022 72.20 1.610 49.81 1.006 Shear
0.022 72.20 1.610 56.53 1.142 Shear
0.009 72.20 0.644 31.90 0.644 Shear
0.009 72.20 0.644 37.90 0.766 Shear
0.013 72.20 0.966 41.00 0.828 Shear
0.013 72.20 0.966 40.40 0.816 Shear
0.018 72.20 1.288 43.10 0.871 Shear
0.018 72.20 1.288 48.90 0.988 Shear
0.013 72.20 0.966 37.80 0.764 Shear
0.013 72.20 0.966 38.80 0.784 Shear
0.013 72.20 0.966 36.90 0.745 Shear
0.013 72.20 0.966 37.30 0.754 Shear
0.013798828 71.90 495.7 0.992 6.840079102 76 3.725
0.013798828 71.90 495.7 0.992 6.840079102 63 3.088
0.013798828 71.90 495.7 0.992 6.840079102 58 2.843
0.013798828 71.90 495.7 0.992 6.840079102 49 2.402
0.013798828 71.90 495.7 0.992 6.840079102 61 2.990
0.013798828 71.90 495.7 0.992 6.840079102 31 1.519
0.013798828 71.90 495.7 0.992 6.840079102 27 1.323





APPENDIX C.  





Dim targetcell As String, i As Integer, j As Integer, h As Integer, o As Integer, p As Integer, q As Integer 
Dim shearcoeff As Double, theta As Double, Avf As Double, fy As Double 
Dim Vn As Double, maxVn As Double, shearstress As Double 
Dim effshearstress As Double 
Dim fc As Double, fc1 As Double, fc2 As Double, Acr As Double 
Dim c As Double, K1 As Double, K2 As Double, Pc As Double 
Dim k As Double, normalstress As Double, rhofy As Double 
Dim shearratio As Double, vexp As Double, effshearratio As Double 
 
Application.ScreenUpdating = False 
 
'Avf and Acr are in in^2 
'Vn, maxVn, Vneff, and Pc are in kips 
 
For i = 1 To 634 
 
    targetcell = Left(Worksheets("NWC").Cells(i + 5, 6).Text, 2) 
    If targetcell = "Ro" Then 
    shearcoeff = 1# 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 
    Else 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 50).Value = shearcoeff 
     
    If Worksheets("NWC").Cells(i + 5, 14) = 0 Then 
    Acr = Worksheets("NWC").Cells(i + 5, 15).Value * 0.00155 
    Else 
    Acr = Worksheets("NWC").Cells(i + 5, 14).Value 
    End If 
 
    fc1 = Worksheets("NWC").Cells(i + 5, 17).Value 
 
    fc2 = Worksheets("NWC").Cells(i + 5, 21).Value 
     
    If fc2 > 0 Then 




    Else 
    fc = fc1 
    End If 
     
    theta = Worksheets("NWC").Cells(i + 5, 30).Value * 3.14 / 180 
     
    If Worksheets("NWC").Cells(i + 5, 34) = 0 Then 
    Avf = Worksheets("NWC").Cells(i + 5, 35).Value * 0.00155 
    Else 
    Avf = Worksheets("NWC").Cells(i + 5, 34).Value 
    End If 
 
    fy = WorksheetFunction.Min(Worksheets("NWC").Cells(i + 5, 37).Value, 60) * 1000# 
     
    rhofy = Worksheets("NWC").Cells(i + 5, 36).Value * fy 
     
    If Worksheets("NWC").Cells(i + 5, 41).Value = 0 Then 
    Pc = (Worksheets("NWC").Cells(i + 5, 42).Value * Acr / 6.89475728) * 1000 
    Else 
    Pc = (Worksheets("NWC").Cells(i + 5, 41).Value * Acr) * 1000 
    End If 
     
    If Worksheets("NWC").Cells(i + 5, 45) = 0 Then 
        vexp = Worksheets("NWC").Cells(i + 5, 46).Value / 6.89475728 
    Else 
        vexp = Worksheets("NWC").Cells(i + 5, 45) 
    End If 
    
'''''''''''''ACI 318-14 Design Code''''''''''''' 
     
    Vn = (Avf * fy + Pc) * shearcoeff 
     
    If Vn = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 51).Value = Vn / 1000# 
    End If 
     
    If shearcoeff = 1.4 Then 
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, ((480 + 0.08 * fc) * Acr), 1600 * Acr) 
    ElseIf shearcoeff = 1# Then 
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, ((480 + 0.08 * fc) * Acr), 1600 * Acr) 
    ElseIf shearcoeff = 0.6 Then 
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, 800 * Acr) 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 52).Value = maxVn / 1000# 




    If Vn = 0# Then 
    shearstress = 0# 
    Else 
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("NWC").Cells(i + 5, 53).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("NWC").Cells(i + 5, 54).Value = shearratio 
    End If 
         
'''''''''''''PCI Design Handbook, 7th Edition''''''''''''' 
     
    Worksheets("NWC").Cells(i + 5, 55).Value = shearcoeff 
     
    Vn = (Avf * fy + Pc) * shearcoeff 
        
    effshearstress = (31.62 * (rhofy * shearcoeff) ^ 0.5) 
     
    'The effective shearcoefficient is currently only applicable to monolithic and roughened interface 
    'but this study utilized it for every interface conditions 
     
    If shearcoeff = 1.4 Then 
    maxVn = WorksheetFunction.Min(0.3 * fc * Acr, 1000 * Acr) 
    ElseIf shearcoeff = 1 Then 
    maxVn = WorksheetFunction.Min(0.25 * fc * Acr, 1000 * Acr) 
    Else 
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, 800 * Acr) 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 57).Value = maxVn / 1000# 
     
    effshearstress = WorksheetFunction.Min(effshearstress, maxVn / Acr) 
     
    If effshearstress = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 58).Value = effshearstress 
    End If 
     
    If Vn = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 56).Value = Vn / 1000# 
    End If 
     




    shearstress = 0# 
    Else 
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("NWC").Cells(i + 5, 59).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("NWC").Cells(i + 5, 60).Value = shearratio 
    End If 
     
    If effshearstress = 0 Then 
    Else 
    effshearratio = vexp / effshearstress 
    Worksheets("NWC").Cells(i + 5, 61).Value = effshearratio 
    End If 
         
'''''''''''''AASHTO Specification, 2014 w/ 2016 Revisions''''''''''''' 
 
    If targetcell = "Mo" Then 
    shearcoeff = 1.4 
    c = 400 
    K1 = 0.25 
    K2 = 1500 
    ElseIf targetcell = "Ro" Then 
    shearcoeff = 1# 
    c = 240 
    K1 = 0.25 
    K2 = 1500 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# 
    c = 240 
    K1 = 0.25 
    K2 = 1500 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# 
    c = 240 
    K1 = 0.25 
    K2 = 1500 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# 
    c = 240 
    K1 = 0.25 
    K2 = 1500 
    ElseIf targetcell = "Sm" Then 




    c = 75 
    K1 = 0.2 
    K2 = 800 
    Else 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 62).Value = shearcoeff 
    Worksheets("NWC").Cells(i + 5, 63).Value = c 
    Worksheets("NWC").Cells(i + 5, 64).Value = K1 
    Worksheets("NWC").Cells(i + 5, 65).Value = K2 
     
    Vn = c * Acr + shearcoeff * (Avf * fy + Pc) 
     
    Worksheets("NWC").Cells(i + 5, 66).Value = Vn / 1000 
     
    maxVn = WorksheetFunction.Min(K1 * fc * Acr, K2 * Acr) 
     
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
     
    If shearstress = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 68).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("NWC").Cells(i + 5, 69).Value = shearratio 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 67).Value = maxVn / 1000 
     
'''''''''''''CSA Design Code''''''''''''' 
     
    If targetcell = "Ro" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 




    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 
    c = 0.25 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 
    c = 1# 
    k = 0.6 
    Else 
    End If 
     
    Worksheets("NWC").Cells(i + 5, 70).Value = shearcoeff 
    Worksheets("NWC").Cells(i + 5, 71).Value = c 
    Worksheets("NWC").Cells(i + 5, 72).Value = k 
         
    normalstress = rhofy * Sin(theta) + Worksheets("NWC").Cells(i + 5, 42).Value / Worksheets("NWC").Cells(i + 5, 15) 
     
    Worksheets("NWC").Cells(i + 5, 73).Value = normalstress 
     
    shearstress = 0# 
     
    If targetcell = "Mo" Then 
        If (1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("NWC").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("NWC").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Ro" Then 
        If (1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("NWC").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("NWC").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sa" Then 
        If (1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("NWC").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("NWC").Cells(i + 5, 
40).Value * Cos(theta) 




    ElseIf targetcell = "Ch" Then 
        If (1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("NWC").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("NWC").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "In" Then 
        If (1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("NWC").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("NWC").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("NWC").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sm" Then 
        If (1# * (c + shearcoeff * normalstress)) > (0.25 * Worksheets("NWC").Cells(i + 5, 18).Value) Then 
        shearstress = 0.25 * Worksheets("NWC").Cells(i + 5, 18).Value + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * (c + shearcoeff * normalstress) + Worksheets("NWC").Cells(i + 5, 40).Value * Cos(theta) 
        End If 
    End If 
     
    shearstress = shearstress * 145.0377 
     
    If shearstress = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 74).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("NWC").Cells(i + 5, 75).Value = shearratio 
    End If 




      
     If Worksheets("NWC").Cells(i + 5, 54).Value > 0# Then 
      
        If Worksheets("NWC").Cells(i + 5, 52) < Worksheets("NWC").Cells(i + 5, 51) Then 
         
            If Worksheets("NWC").Cells(i + 5, 54).Value < 1# Then 




                Worksheets("NWC").Cells(i + 5, 97) = Worksheets("NWC").Cells(i + 5, 54).Value 
            Else 
                Worksheets("NWC").Cells(i + 5, 77) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 102) = Worksheets("NWC").Cells(i + 5, 54).Value 
            End If 
             
        Else 
             
            If Worksheets("NWC").Cells(i + 5, 54).Value < 1# Then 
                Worksheets("NWC").Cells(i + 5, 87) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 107) = Worksheets("NWC").Cells(i + 5, 54).Value 
            Else 
                Worksheets("NWC").Cells(i + 5, 86) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 113) = Worksheets("NWC").Cells(i + 5, 54).Value 
            End If 
         
        End If 
     
    Else 
        If Worksheets("NWC").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("NWC").Cells(i + 5, 86) = Worksheets("NWC").Cells(i + 5, 45).Value 
        Else 
        End If 
         
    End If 
     
     
'PCI 
     
    If Worksheets("NWC").Cells(i + 5, 60).Value > 0# Then 
     
        If Worksheets("NWC").Cells(i + 5, 57) < Worksheets("NWC").Cells(i + 5, 56) Then 
         
                If Worksheets("NWC").Cells(i + 5, 60).Value < 1# Then 
                    Worksheets("NWC").Cells(i + 5, 80) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 98) = Worksheets("NWC").Cells(i + 5, 60).Value 
                Else 
                    Worksheets("NWC").Cells(i + 5, 79) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 103) = Worksheets("NWC").Cells(i + 5, 60).Value 
                End If 
             
        Else 
         
                If Worksheets("NWC").Cells(i + 5, 60).Value < 1# Then 
                    Worksheets("NWC").Cells(i + 5, 89) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 108) = Worksheets("NWC").Cells(i + 5, 60).Value 




                    Worksheets("NWC").Cells(i + 5, 88) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 114) = Worksheets("NWC").Cells(i + 5, 60).Value 
                End If 
                                
                If Worksheets("NWC").Cells(i + 5, 61).Value < 1# Then 
                    Worksheets("NWC").Cells(i + 5, 91) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 109) = Worksheets("NWC").Cells(i + 5, 61).Value 
                Else 
                    Worksheets("NWC").Cells(i + 5, 90) = Worksheets("NWC").Cells(i + 5, 45).Value 
                    Worksheets("NWC").Cells(i + 5, 115) = Worksheets("NWC").Cells(i + 5, 61).Value 
                End If 
         
        End If 
         
    Else 
     
        If Worksheets("NWC").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("NWC").Cells(i + 5, 88) = Worksheets("NWC").Cells(i + 5, 45).Value 
            Worksheets("NWC").Cells(i + 5, 90) = Worksheets("NWC").Cells(i + 5, 45).Value 
        Else 
        End If 
    End If 
        
'AASHTO 
     
    If Worksheets("NWC").Cells(i + 5, 69).Value > 0# Then 
     
        If Worksheets("NWC").Cells(i + 5, 67) < Worksheets("NWC").Cells(i + 5, 66) Then 
         
            If Worksheets("NWC").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("NWC").Cells(i + 5, 82) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 99) = Worksheets("NWC").Cells(i + 5, 69).Value 
            Else 
                Worksheets("NWC").Cells(i + 5, 81) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 104) = Worksheets("NWC").Cells(i + 5, 69).Value 
            End If 
         
        Else 
         
            If Worksheets("NWC").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("NWC").Cells(i + 5, 93) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 110) = Worksheets("NWC").Cells(i + 5, 69).Value 
            Else 
                Worksheets("NWC").Cells(i + 5, 92) = Worksheets("NWC").Cells(i + 5, 45).Value 
                Worksheets("NWC").Cells(i + 5, 116) = Worksheets("NWC").Cells(i + 5, 69).Value 
            End If 




        End If 
     
    Else 
     
    End If 
             
'CSA 
     
    If Worksheets("NWC").Cells(i + 5, 75).Value > 0# Then 
     
        If Worksheets("NWC").Cells(i + 5, 75).Value < 1# Then 
            Worksheets("NWC").Cells(i + 5, 95) = Worksheets("NWC").Cells(i + 5, 45).Value 
            Worksheets("NWC").Cells(i + 5, 111) = Worksheets("NWC").Cells(i + 5, 75).Value 
        Else 
            Worksheets("NWC").Cells(i + 5, 94) = Worksheets("NWC").Cells(i + 5, 45).Value 
            Worksheets("NWC").Cells(i + 5, 117) = Worksheets("NWC").Cells(i + 5, 75).Value 
        End If 
     
    Else 
     
    End If 
        
'''''''Effective Shear Coefficient'''' 
 
    'Calculated with equation 
    If vexp = 0# Then 
    Else 
    Worksheets("NWC").Cells(i + 5, 119).Value = Worksheets("NWC").Cells(i + 5, 55).Value * 1# * 1000 / vexp 
    End If 
     
    'Calculated with test results with fy limited 
    If vexp = 0# Then 
    Else 
        If rhofy = 0# Then 
        Else 
        Worksheets("NWC").Cells(i + 5, 120).Value = vexp / rhofy 
        Worksheets("NWC").Cells(i + 5, 121).Value = Worksheets("NWC").Cells(i + 5, 120).Value / Worksheets("NWC").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
    'Calculated with test results with fy unlimited 
    If vexp = 0# Then 
    Else 
        If Worksheets("NWC").Cells(i + 5, 37).Value = 0# Then 




        Worksheets("NWC").Cells(i + 5, 122).Value = vexp / (Worksheets("NWC").Cells(i + 5, 36).Value * 
Worksheets("NWC").Cells(i + 5, 37).Value * 1000#) 
        Worksheets("NWC").Cells(i + 5, 123).Value = Worksheets("NWC").Cells(i + 5, 122).Value / Worksheets("NWC").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
         
'''''''Separating Interfaces''''''' 
     
    If targetcell = "Ro" Then 
        h = h + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "In" Then 
        h = h + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sa" Then 
        h = h + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Ch" Then 
        h = h + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sm" Then 
        o = o + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 




        Sheets("NWC SM").Select 
        Rows(o + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Mo" Then 
        q = q + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC Mono").Select 
        Rows(q + 5).Select 
        ActiveSheet.Paste 
    End If 
             
    targetcell = Left(Worksheets("NWC").Cells(i + 5, 6).Text, 13) 
     
    If targetcell = "Monolithic Un" Then 
        p = p + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC MU").Select 
        Rows(p + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Monolithic Cr" Then 
        j = j + 1 
        Sheets("NWC").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("NWC MC").Select 
        Rows(j + 5).Select 
        ActiveSheet.Paste 
    End If 
     
     
Next i 
   
Application.ScreenUpdating = True 





Dim targetcell As String, i As Integer, j As Integer, h As Integer, o As Integer, p As Integer, q As Integer 
Dim shearcoeff As Double, theta As Double, Avf As Double, fy As Double 
Dim Vn As Double, maxVn As Double, shearstress As Double 
Dim effshearstress As Double 




Dim c As Double, K1 As Double, K2 As Double, Pc As Double 
Dim k As Double, normalstress As Double, rhofy As Double 
Dim shearratio As Double, vexp As Double, effshearratio As Double 
 
Application.ScreenUpdating = False 
 
'Avf and Acr are in in^2 
'Vn, maxVn, Vneff, and Pc are in kips 
 
For i = 1 To 103 
 
    targetcell = Left(Worksheets("SLW").Cells(i + 5, 6).Text, 2) 
    If targetcell = "Ro" Then 
    shearcoeff = 1# * 0.85 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# * 0.85 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# * 0.85 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# * 0.85 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 * 0.85 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 * 0.85 
    Else 
    End If 
     
    Worksheets("SLW").Cells(i + 5, 50).Value = shearcoeff 
     
    If Worksheets("SLW").Cells(i + 5, 14) = 0 Then 
    Acr = Worksheets("SLW").Cells(i + 5, 15).Value * 0.00155 
    Else 
    Acr = Worksheets("SLW").Cells(i + 5, 14).Value 
    End If 
     
    fc1 = Worksheets("SLW").Cells(i + 5, 17).Value 
    
    fc2 = Worksheets("SLW").Cells(i + 5, 21).Value 
     
    If fc2 > 0 Then 
    fc = WorksheetFunction.Min(fc1, fc2) 
    Else 
    fc = fc1 
    End If 
     
    theta = Worksheets("SLW").Cells(i + 5, 30).Value * 3.14 / 180 




    If Worksheets("SLW").Cells(i + 5, 34) = 0 Then 
    Avf = Worksheets("SLW").Cells(i + 5, 35).Value * 0.00155 
    Else 
    Avf = Worksheets("SLW").Cells(i + 5, 34).Value 
    End If 
     
    fy = WorksheetFunction.Min(Worksheets("SLW").Cells(i + 5, 37).Value, 60) * 1000# 
     
    rhofy = Worksheets("SLW").Cells(i + 5, 36).Value * fy 
     
    If Worksheets("SLW").Cells(i + 5, 41).Value = 0 Then 
    Pc = Worksheets("SLW").Cells(i + 5, 42).Value * Acr / 6.89475728 
    Else 
    Pc = Worksheets("SLW").Cells(i + 5, 41).Value * Acr 
    End If 
     
    If Worksheets("SLW").Cells(i + 5, 45) = 0 Then 
        vexp = Worksheets("SLW").Cells(i + 5, 46).Value / 6.89475728 
    Else 
        vexp = Worksheets("SLW").Cells(i + 5, 45) 
    End If 
     
'''''''''''''ACI 318-14 Design Code''''''''''''' 
    Vn = (Avf * fy + Pc) * shearcoeff 
     
    If Vn = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 51).Value = Vn / 1000# 
    End If 
     
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, 800 * Acr) 
     
    Worksheets("SLW").Cells(i + 5, 52).Value = maxVn / 1000# 
     
    If Vn = 0# Then 
    shearstress = 0# 
    Else 
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("SLW").Cells(i + 5, 53).Value = shearstress 
    End If 
         
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("SLW").Cells(i + 5, 54).Value = shearratio 
    End If 




'''''''''''''PCI Design Handbook, 7th Edition''''''''''''' 
     
    Worksheets("SLW").Cells(i + 5, 55).Value = shearcoeff 
     
    Vn = (Avf * fy + Pc) * shearcoeff 
     
    effshearstress = (31.62 * (rhofy * 0.85 * shearcoeff) ^ 0.5) 
 
    'The effective shear coefficient is currently only applicable to monolithic and roughened interface 
    'but this study utilized it for every interface conditions 
     
    If shearcoeff = 1.4 * 0.85 Then 
    maxVn = WorksheetFunction.Min(0.3 * 0.85 * fc * Acr, 1000# * 0.85 * Acr) 
    ElseIf shearcoeff = 1 * 0.85 Then 
    maxVn = WorksheetFunction.Min(0.25 * 0.85 * fc * Acr, 1000# * 0.85 * Acr) 
    Else 
    maxVn = WorksheetFunction.Min(0.2 * 0.85 * fc * Acr, 800 * 0.85 * Acr) 
    End If 
     
    Worksheets("SLW").Cells(i + 5, 57).Value = maxVn / 1000# 
     
    effshearstress = WorksheetFunction.Min(effshearstress, maxVn / Acr) 
     
    If effshearstress = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 58).Value = effshearstress 
    End If 
     
    If Vn = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 56).Value = Vn / 1000# 
    End If 
     
    If Vn = 0# Then 
    shearstress = 0# 
    Else 
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("SLW").Cells(i + 5, 59).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("SLW").Cells(i + 5, 60).Value = shearratio 
    End If 
     




    Else 
    effshearratio = vexp / effshearstress 
    Worksheets("SLW").Cells(i + 5, 61).Value = effshearratio 
    End If 
     
'''''''''''''AASHTO Design Code, 2014 with 2016 Revisions''''''''''''' 
 
    If targetcell = "Sm" Then 
        c = 75 
        shearcoeff = 0.6 
        K1 = 0.2 
        K2 = 800 
    Else 
        c = 240# 
        shearcoeff = 1# 
        K1 = 0.25 
        K2 = 1000# 
    End If 
         
    Worksheets("SLW").Cells(i + 5, 62).Value = shearcoeff 
    Worksheets("SLW").Cells(i + 5, 63).Value = c 
    Worksheets("SLW").Cells(i + 5, 64).Value = K1 
    Worksheets("SLW").Cells(i + 5, 65).Value = K2 
 
    Vn = c * Acr + shearcoeff * (Avf * fy + Pc) 
     
    Worksheets("SLW").Cells(i + 5, 66).Value = Vn / 1000# 
     
    maxVn = WorksheetFunction.Min(K1 * fc * Acr, K2 * Acr) 
     
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
     
    If shearstress = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 68).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("SLW").Cells(i + 5, 69).Value = shearratio 
    End If 
     
    Worksheets("SLW").Cells(i + 5, 67).Value = maxVn / 1000# 
     





    If targetcell = "Ro" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 
    c = 0.25 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 
    c = 1# 
    k = 0.6 
    Else 
    End If 
     
    Worksheets("SLW").Cells(i + 5, 70).Value = shearcoeff 
    Worksheets("SLW").Cells(i + 5, 71).Value = c 
    Worksheets("SLW").Cells(i + 5, 72).Value = k 
         
    normalstress = rhofy * Sin(theta) + Worksheets("SLW").Cells(i + 5, 42).Value / Worksheets("SLW").Cells(i + 5, 15) 
     
    Worksheets("SLW").Cells(i + 5, 73).Value = normalstress 
     
    shearstress = 0# 
     
    If targetcell = "Mo" Then 
        If (1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("SLW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("SLW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Ro" Then 





        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("SLW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sa" Then 
        If (1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("SLW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("SLW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Ch" Then 
        If (1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("SLW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("SLW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "In" Then 
        If (1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("SLW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("SLW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("SLW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sm" Then 
        If (1# * (c + shearcoeff * normalstress)) > (0.25 * Worksheets("SLW").Cells(i + 5, 18).Value) Then 
        shearstress = 0.25 * Worksheets("SLW").Cells(i + 5, 18).Value + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * (c + shearcoeff * normalstress) + Worksheets("SLW").Cells(i + 5, 40).Value * Cos(theta) 
        End If 
    End If 
     
    shearstress = shearstress * 145.0377 
     
    If shearstress = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 74).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 




    Worksheets("SLW").Cells(i + 5, 75).Value = shearratio 





      
     If Worksheets("SLW").Cells(i + 5, 54).Value > 0# Then 
      
        If Worksheets("SLW").Cells(i + 5, 52) < Worksheets("SLW").Cells(i + 5, 51) Then 
         
            If Worksheets("SLW").Cells(i + 5, 54).Value < 1# Then 
                Worksheets("SLW").Cells(i + 5, 78) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 97) = Worksheets("SLW").Cells(i + 5, 54).Value 
            Else 
                Worksheets("SLW").Cells(i + 5, 77) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 102) = Worksheets("SLW").Cells(i + 5, 54).Value 
            End If 
             
        Else 
             
            If Worksheets("SLW").Cells(i + 5, 54).Value < 1# Then 
                Worksheets("SLW").Cells(i + 5, 87) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 107) = Worksheets("SLW").Cells(i + 5, 54).Value 
            Else 
                Worksheets("SLW").Cells(i + 5, 86) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 113) = Worksheets("SLW").Cells(i + 5, 54).Value 
            End If 
         
        End If 
     
    Else 
        If Worksheets("SLW").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("SLW").Cells(i + 5, 86) = Worksheets("SLW").Cells(i + 5, 45).Value 
        Else 
        End If 
    End If 
 
     
'PCI 
     
    If Worksheets("SLW").Cells(i + 5, 60).Value > 0# Then 
     
        If Worksheets("SLW").Cells(i + 5, 57) < Worksheets("SLW").Cells(i + 5, 56) Then 
         
                If Worksheets("SLW").Cells(i + 5, 60).Value < 1# Then 




                    Worksheets("SLW").Cells(i + 5, 98) = Worksheets("SLW").Cells(i + 5, 60).Value 
                Else 
                    Worksheets("SLW").Cells(i + 5, 79) = Worksheets("SLW").Cells(i + 5, 45).Value 
                    Worksheets("SLW").Cells(i + 5, 103) = Worksheets("SLW").Cells(i + 5, 60).Value 
                End If 
                 
        Else 
         
                If Worksheets("SLW").Cells(i + 5, 60).Value < 1# Then 
                    Worksheets("SLW").Cells(i + 5, 89) = Worksheets("SLW").Cells(i + 5, 45).Value 
                    Worksheets("SLW").Cells(i + 5, 108) = Worksheets("SLW").Cells(i + 5, 60).Value 
                Else 
                    Worksheets("SLW").Cells(i + 5, 88) = Worksheets("SLW").Cells(i + 5, 45).Value 
                    Worksheets("SLW").Cells(i + 5, 114) = Worksheets("SLW").Cells(i + 5, 60).Value 
                End If 
                                
                If Worksheets("SLW").Cells(i + 5, 61).Value < 1# Then 
                    Worksheets("SLW").Cells(i + 5, 91) = Worksheets("SLW").Cells(i + 5, 45).Value 
                    Worksheets("SLW").Cells(i + 5, 109) = Worksheets("SLW").Cells(i + 5, 61).Value 
                Else 
                    Worksheets("SLW").Cells(i + 5, 90) = Worksheets("SLW").Cells(i + 5, 45).Value 
                    Worksheets("SLW").Cells(i + 5, 115) = Worksheets("SLW").Cells(i + 5, 61).Value 
                End If 
         
        End If 
         
    Else 
         
        If Worksheets("SLW").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("SLW").Cells(i + 5, 88) = Worksheets("SLW").Cells(i + 5, 45).Value 
            Worksheets("SLW").Cells(i + 5, 90) = Worksheets("SLW").Cells(i + 5, 45).Value 
        Else 
        End If 
         
    End If 
        
'AASHTO 
     
    If Worksheets("SLW").Cells(i + 5, 69).Value > 0# Then 
     
        If Worksheets("SLW").Cells(i + 5, 67) < Worksheets("SLW").Cells(i + 5, 66) Then 
         
            If Worksheets("SLW").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("SLW").Cells(i + 5, 82) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 99) = Worksheets("SLW").Cells(i + 5, 69).Value 
            Else 




                Worksheets("SLW").Cells(i + 5, 104) = Worksheets("SLW").Cells(i + 5, 69).Value 
            End If 
         
        Else 
         
            If Worksheets("SLW").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("SLW").Cells(i + 5, 93) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 110) = Worksheets("SLW").Cells(i + 5, 69).Value 
            Else 
                Worksheets("SLW").Cells(i + 5, 92) = Worksheets("SLW").Cells(i + 5, 45).Value 
                Worksheets("SLW").Cells(i + 5, 116) = Worksheets("SLW").Cells(i + 5, 69).Value 
            End If 
         
        End If 
     
    Else 
     
    End If 
             
'CSA 
     
    If Worksheets("SLW").Cells(i + 5, 75).Value > 0# Then 
     
        If Worksheets("SLW").Cells(i + 5, 75).Value < 1# Then 
            Worksheets("SLW").Cells(i + 5, 95) = Worksheets("SLW").Cells(i + 5, 45).Value 
            Worksheets("SLW").Cells(i + 5, 111) = Worksheets("SLW").Cells(i + 5, 75).Value 
        Else 
            Worksheets("SLW").Cells(i + 5, 94) = Worksheets("SLW").Cells(i + 5, 45).Value 
            Worksheets("SLW").Cells(i + 5, 117) = Worksheets("SLW").Cells(i + 5, 75).Value 
        End If 
     
    Else 
     
    End If 
 
'''''''Effective Shear Coefficient'''' 
 
    'Calculated with equation 
    If vexp = 0# Then 
    Else 
    Worksheets("SLW").Cells(i + 5, 119).Value = Worksheets("SLW").Cells(i + 5, 55).Value * 1# * 1000 / vexp 
    End If 
     
    'Calculated with test results with fy limited 
    If vexp = 0# Then 
    Else 




        Else 
        Worksheets("SLW").Cells(i + 5, 120).Value = vexp / rhofy 
        Worksheets("SLW").Cells(i + 5, 121).Value = Worksheets("SLW").Cells(i + 5, 120).Value / Worksheets("SLW").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
    'Calculated with test results with fy unlimited 
    If vexp = 0# Then 
    Else 
        If Worksheets("SLW").Cells(i + 5, 37).Value = 0# Then 
        Else 
        Worksheets("SLW").Cells(i + 5, 122).Value = vexp / (Worksheets("SLW").Cells(i + 5, 36).Value * Worksheets("SLW").Cells(i 
+ 5, 37).Value * 1000#) 
        Worksheets("SLW").Cells(i + 5, 123).Value = Worksheets("SLW").Cells(i + 5, 122).Value / Worksheets("SLW").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
'''''''Separating Interfaces''''''' 
     
    If targetcell = "Ro" Then 
        h = h + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "In" Then 
        h = h + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sa" Then 
        h = h + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Ch" Then 




        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sm" Then 
        o = o + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW SM").Select 
        Rows(o + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Mo" Then 
        q = q + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW Mono").Select 
        Rows(q + 5).Select 
        ActiveSheet.Paste 
    End If 
             
    targetcell = Left(Worksheets("SLW").Cells(i + 5, 6).Text, 13) 
     
    If targetcell = "Monolithic Un" Then 
        p = p + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW MU").Select 
        Rows(p + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Monolithic Cr" Then 
        j = j + 1 
        Sheets("SLW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("SLW MC").Select 
        Rows(j + 5).Select 
        ActiveSheet.Paste 
    End If 
     
Next i 
    








Dim targetcell As String, i As Integer, j As Integer, h As Integer, o As Integer, p As Integer, q As Integer 
Dim shearcoeff As Double, theta As Double, Avf As Double, fy As Double 
Dim Vn As Double, maxVn As Double, shearstress As Double 
Dim effshearstress As Double 
Dim fc As Double, fc1 As Double, fc2 As Double, Acr As Double 
Dim c As Double, K1 As Double, K2 As Double, Pc As Double 
Dim k As Double, normalstress As Double, rhofy As Double 
Dim shearratio As Double, vexp As Double, effshearratio As Double 
 
Application.ScreenUpdating = False 
 
'Avf and Acr are in in^2 
'Vn, maxVn, Vneff, and Pc are in kips 
 
For i = 1 To 52 
 
    targetcell = Left(Worksheets("ALW").Cells(i + 5, 6).Text, 2) 
    If targetcell = "Ro" Then 
    shearcoeff = 1# * 0.75 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# * 0.75 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# * 0.75 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# * 0.75 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 * 0.75 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 * 0.75 
    Else 
    End If 
     
    Worksheets("ALW").Cells(i + 5, 50).Value = shearcoeff 
     
    If Worksheets("ALW").Cells(i + 5, 14) = 0 Then 
    Acr = Worksheets("ALW").Cells(i + 5, 15).Value * 0.00155 
    Else 
    Acr = Worksheets("ALW").Cells(i + 5, 14).Value 
    End If 
     
    fc1 = Worksheets("ALW").Cells(i + 5, 17).Value 
     




     
    If fc2 > 0 Then 
    fc = WorksheetFunction.Min(fc1, fc2) 
    Else 
    fc = fc1 
    End If 
     
    theta = Worksheets("ALW").Cells(i + 5, 30).Value * 3.14 / 180 
     
    If Worksheets("ALW").Cells(i + 5, 34) = 0 Then 
    Avf = Worksheets("ALW").Cells(i + 5, 35).Value * 0.00155 
    Else 
    Avf = Worksheets("ALW").Cells(i + 5, 34).Value 
    End If 
     
    fy = WorksheetFunction.Min(Worksheets("ALW").Cells(i + 5, 37).Value, 60) * 1000# 
     
    rhofy = Worksheets("ALW").Cells(i + 5, 36).Value * fy 
     
    If Worksheets("ALW").Cells(i + 5, 41).Value = 0 Then 
    Pc = Worksheets("ALW").Cells(i + 5, 42).Value * Acr / 6.89475728 
    Else 
    Pc = Worksheets("ALW").Cells(i + 5, 41).Value * Acr 
    End If 
     
    If Worksheets("ALW").Cells(i + 5, 45) = 0 Then 
        vexp = Worksheets("ALW").Cells(i + 5, 46).Value / 6.89475728 
    Else 
        vexp = Worksheets("ALW").Cells(i + 5, 45) 
    End If 
     
'''''''''''''ACI 318-14 Design Code''''''''''''' 
 
    Vn = (Avf * fy + Pc) * shearcoeff 
     
    If Vn = 0# Then 
    Else 
    Worksheets("ALW").Cells(i + 5, 51).Value = Vn / 1000# 
    End If 
     
    maxVn = WorksheetFunction.Min(0.2 * fc * Acr, 800# * Acr) 
     
    Worksheets("ALW").Cells(i + 5, 52).Value = maxVn / 1000# 
     
    If Vn = 0# Then 
    shearstress = 0# 




    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("ALW").Cells(i + 5, 53).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("ALW").Cells(i + 5, 54).Value = shearratio 
    End If 
         
'''''''''''''PCI Design Handbook, 7th Edition''''''''''''' 
         
    Worksheets("ALW").Cells(i + 5, 55).Value = shearcoeff 
         
    Vn = (Avf * fy + Pc) * shearcoeff 
       
    effshearstress = (31.62 * (rhofy * 0.75 * shearcoeff) ^ 0.5) 
 
     
    'The effective shearcoefficient is currently only applicable to monolithic and roughened interface 
    'but this study utilized it for every interface conditions 
     
    If shearcoeff = 1.4 * 0.75 Then 
    maxVn = WorksheetFunction.Min(0.3 * 0.75 * fc * Acr, 1000# * 0.75 * Acr) 
    ElseIf shearcoeff = 1 * 0.75 Then 
    maxVn = WorksheetFunction.Min(0.25 * 0.75 * fc * Acr, 1000# * 0.75 * Acr) 
    Else 
    maxVn = WorksheetFunction.Min(0.2 * 0.75 * fc * Acr, 800# * 0.75 * Acr) 
    End If 
     
    Worksheets("ALW").Cells(i + 5, 57).Value = maxVn / 1000# 
     
    effshearstress = WorksheetFunction.Min(effshearstress, maxVn / Acr) 
     
    If effshearstress = 0# Then 
    Else 
    Worksheets("ALW").Cells(i + 5, 58).Value = effshearstress 
    End If 
     
    If Vn = 0# Then 
    Else 
    Worksheets("ALW").Cells(i + 5, 56).Value = Vn / 1000# 
    End If 
     
    If Vn = 0# Then 
    shearstress = 0# 




    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
    Worksheets("ALW").Cells(i + 5, 59).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("ALW").Cells(i + 5, 60).Value = shearratio 
    End If 
     
    If effshearstress = 0 Then 
    Else 
    effshearratio = vexp / effshearstress 
    Worksheets("ALW").Cells(i + 5, 61).Value = effshearratio 
    End If 
         
'''''''''''''AASHTO Design Code, 2014 with 2016 Revisions''''''''''''' 
 
    If targetcell = "Sm" Then 
        c = 75# 
        shearcoeff = 0.6 
        K1 = 0.2 
        K2 = 800# 
    Else 
        c = 240# 
        shearcoeff = 1# 
        K1 = 0.25 
        K2 = 1000# 
    End If 
     
    Worksheets("ALW").Cells(i + 5, 62).Value = shearcoeff 
    Worksheets("ALW").Cells(i + 5, 63).Value = c 
    Worksheets("ALW").Cells(i + 5, 64).Value = K1 
    Worksheets("ALW").Cells(i + 5, 65).Value = K2 
         
    Vn = c * Acr + shearcoeff * (Avf * fy + Pc) 
     
    Worksheets("ALW").Cells(i + 5, 66).Value = Vn / 1000# 
     
    maxVn = WorksheetFunction.Min(K1 * fc * Acr, K2 * Acr) 
     
    shearstress = WorksheetFunction.Min(Vn, maxVn) / Acr 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 




    End If 
     
    Worksheets("ALW").Cells(i + 5, 67).Value = maxVn / 1000# 
    Worksheets("ALW").Cells(i + 5, 68).Value = shearstress 
     
'''''''''''''CSA Design Code''''''''''''' 
 
    If targetcell = "Ro" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sa" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Ch" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "In" Then 
    shearcoeff = 1# 
    c = 0.5 
    k = 0.5 
    ElseIf targetcell = "Sm" Then 
    shearcoeff = 0.6 
    c = 0.25 
    ElseIf targetcell = "Mo" Then 
    shearcoeff = 1.4 
    c = 1# 
    k = 0.6 
    Else 
    End If 
     
    Worksheets("ALW").Cells(i + 5, 70).Value = shearcoeff 
    Worksheets("ALW").Cells(i + 5, 71).Value = c 
    Worksheets("ALW").Cells(i + 5, 72).Value = k 
         
    normalstress = rhofy * Sin(theta) + Worksheets("ALW").Cells(i + 5, 42).Value / Worksheets("ALW").Cells(i + 5, 15) 
     
    Worksheets("ALW").Cells(i + 5, 73).Value = normalstress 
     
    shearstress = 0# 
     
    If targetcell = "Mo" Then 
        If (1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("ALW").Cells(i + 5, 
18).Value) Then 




        Else 
        shearstress = 1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("ALW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Ro" Then 
        If (1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("ALW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("ALW").Cells(i + 5, 18).Value + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("ALW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sa" Then 
        If (1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("ALW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("ALW").Cells(i + 5, 18).Value + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("ALW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Ch" Then 
        If (1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("ALW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("ALW").Cells(i + 5, 18).Value + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("ALW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "In" Then 
        If (1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5) > (0.25 * Worksheets("ALW").Cells(i + 5, 
18).Value) Then 
        shearstress = 0.25 * Worksheets("ALW").Cells(i + 5, 18).Value + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * k * (normalstress * Worksheets("ALW").Cells(i + 5, 18).Value) ^ 0.5 + Worksheets("ALW").Cells(i + 5, 
40).Value * Cos(theta) 
        End If 
    ElseIf targetcell = "Sm" Then 
        If (1# * (c + shearcoeff * normalstress)) > (0.25 * Worksheets("ALW").Cells(i + 5, 18).Value) Then 
        shearstress = 0.25 * Worksheets("ALW").Cells(i + 5, 18).Value + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        Else 
        shearstress = 1# * (c + shearcoeff * normalstress) + Worksheets("ALW").Cells(i + 5, 40).Value * Cos(theta) 
        End If 
    End If 
     
    shearstress = shearstress * 145.0377 
     




    Else 
    Worksheets("ALW").Cells(i + 5, 74).Value = shearstress 
    End If 
     
    If shearstress = 0 Then 
    Else 
    shearratio = vexp / shearstress 
    Worksheets("ALW").Cells(i + 5, 75).Value = shearratio 
    End If 




      
     If Worksheets("ALW").Cells(i + 5, 54).Value > 0# Then 
      
        If Worksheets("ALW").Cells(i + 5, 52) < Worksheets("ALW").Cells(i + 5, 51) Then 
         
            If Worksheets("ALW").Cells(i + 5, 54).Value < 1# Then 
                Worksheets("ALW").Cells(i + 5, 78) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 97) = Worksheets("ALW").Cells(i + 5, 54).Value 
            Else 
                Worksheets("ALW").Cells(i + 5, 77) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 102) = Worksheets("ALW").Cells(i + 5, 54).Value 
            End If 
             
        Else 
             
            If Worksheets("ALW").Cells(i + 5, 54).Value < 1# Then 
                Worksheets("ALW").Cells(i + 5, 87) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 107) = Worksheets("ALW").Cells(i + 5, 54).Value 
            Else 
                Worksheets("ALW").Cells(i + 5, 86) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 113) = Worksheets("ALW").Cells(i + 5, 54).Value 
            End If 
         
        End If 
     
    Else 
     
        If Worksheets("ALW").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("ALW").Cells(i + 5, 86) = Worksheets("ALW").Cells(i + 5, 45).Value 
        Else 
        End If 
         






     
    If Worksheets("ALW").Cells(i + 5, 60).Value > 0# Then 
     
        If Worksheets("ALW").Cells(i + 5, 57) < Worksheets("ALW").Cells(i + 5, 56) Then 
         
                If Worksheets("ALW").Cells(i + 5, 60).Value < 1# Then 
                    Worksheets("ALW").Cells(i + 5, 80) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 98) = Worksheets("ALW").Cells(i + 5, 60).Value 
                Else 
                    Worksheets("ALW").Cells(i + 5, 79) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 103) = Worksheets("ALW").Cells(i + 5, 60).Value 
                End If 
             
        Else 
                  
                If Worksheets("ALW").Cells(i + 5, 60).Value < 1# Then 
                    Worksheets("ALW").Cells(i + 5, 89) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 108) = Worksheets("ALW").Cells(i + 5, 60).Value 
                Else 
                    Worksheets("ALW").Cells(i + 5, 88) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 114) = Worksheets("ALW").Cells(i + 5, 60).Value 
                End If 
                                
                If Worksheets("ALW").Cells(i + 5, 61).Value < 1# Then 
                    Worksheets("ALW").Cells(i + 5, 91) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 109) = Worksheets("ALW").Cells(i + 5, 61).Value 
                Else 
                    Worksheets("ALW").Cells(i + 5, 90) = Worksheets("ALW").Cells(i + 5, 45).Value 
                    Worksheets("ALW").Cells(i + 5, 115) = Worksheets("ALW").Cells(i + 5, 61).Value 
                End If 
         
        End If 
         
    Else 
         
        If Worksheets("ALW").Cells(i + 5, 39).Value = 0# Then 
            Worksheets("ALW").Cells(i + 5, 88) = Worksheets("ALW").Cells(i + 5, 45).Value 
            Worksheets("ALW").Cells(i + 5, 90) = Worksheets("ALW").Cells(i + 5, 45).Value 
        Else 
        End If 
         
    End If 
        
'AASHTO 
     




     
        If Worksheets("ALW").Cells(i + 5, 67) < Worksheets("ALW").Cells(i + 5, 66) Then 
         
            If Worksheets("ALW").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("ALW").Cells(i + 5, 82) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 99) = Worksheets("ALW").Cells(i + 5, 69).Value 
            Else 
                Worksheets("ALW").Cells(i + 5, 81) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 104) = Worksheets("ALW").Cells(i + 5, 69).Value 
            End If 
         
        Else 
         
            If Worksheets("ALW").Cells(i + 5, 69).Value < 1# Then 
                Worksheets("ALW").Cells(i + 5, 93) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 110) = Worksheets("ALW").Cells(i + 5, 69).Value 
            Else 
                Worksheets("ALW").Cells(i + 5, 92) = Worksheets("ALW").Cells(i + 5, 45).Value 
                Worksheets("ALW").Cells(i + 5, 116) = Worksheets("ALW").Cells(i + 5, 69).Value 
            End If 
         
        End If 
     
    Else 
     
    End If 
             
'CSA 
     
    If Worksheets("ALW").Cells(i + 5, 75).Value > 0# Then 
     
        If Worksheets("ALW").Cells(i + 5, 75).Value < 1# Then 
            Worksheets("ALW").Cells(i + 5, 95) = Worksheets("ALW").Cells(i + 5, 45).Value 
            Worksheets("ALW").Cells(i + 5, 111) = Worksheets("ALW").Cells(i + 5, 75).Value 
        Else 
            Worksheets("ALW").Cells(i + 5, 94) = Worksheets("ALW").Cells(i + 5, 45).Value 
            Worksheets("ALW").Cells(i + 5, 117) = Worksheets("ALW").Cells(i + 5, 75).Value 
        End If 
     
    Else 
     
    End If 
  
'''''''Effective Shear Coefficient'''' 
 
    'Calculated with equation 




    Else 
    Worksheets("ALW").Cells(i + 5, 119).Value = Worksheets("ALW").Cells(i + 5, 55).Value * 1# * 1000 / vexp 
    End If 
     
    'Calculated with test results with fy limited 
    If vexp = 0# Then 
    Else 
        If rhofy = 0# Then 
        Else 
        Worksheets("ALW").Cells(i + 5, 120).Value = vexp / rhofy 
        Worksheets("ALW").Cells(i + 5, 121).Value = Worksheets("ALW").Cells(i + 5, 120).Value / Worksheets("ALW").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
    'Calculated with test results with fy unlimited 
    If vexp = 0# Then 
    Else 
        If Worksheets("ALW").Cells(i + 5, 37).Value = 0# Then 
        Else 
        Worksheets("ALW").Cells(i + 5, 122).Value = vexp / (Worksheets("ALW").Cells(i + 5, 36).Value * Worksheets("ALW").Cells(i 
+ 5, 37).Value * 1000#) 
        Worksheets("ALW").Cells(i + 5, 123).Value = Worksheets("ALW").Cells(i + 5, 122).Value / Worksheets("ALW").Cells(i + 5, 
119).Value 
        End If 
    End If 
     
'''''''Separating Interfaces''''''' 
     
    If targetcell = "Ro" Then 
        h = h + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "In" Then 
        h = h + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sa" Then 




        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Ch" Then 
        h = h + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW RO").Select 
        Rows(h + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Sm" Then 
        o = o + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW SM").Select 
        Rows(o + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Mo" Then 
        q = q + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW Mono").Select 
        Rows(q + 5).Select 
        ActiveSheet.Paste 
    End If 
             
    targetcell = Left(Worksheets("ALW").Cells(i + 5, 6).Text, 13) 
     
    If targetcell = "Monolithic Un" Then 
        p = p + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 
        Selection.Copy 
        Sheets("ALW MU").Select 
        Rows(p + 5).Select 
        ActiveSheet.Paste 
    ElseIf targetcell = "Monolithic Cr" Then 
        j = j + 1 
        Sheets("ALW").Select 
        Rows(i + 5).Select 




        Sheets("ALW MC").Select 
        Rows(j + 5).Select 
        ActiveSheet.Paste 
    End If 
     
Next i 
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